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ACTINOMYCOSIS OF THE TEMPORAL BONE.* 
Dr. JOHN MACKENZIE BROWN, Los Angeles. 


Actinomycosis is a name applied to an infectious granu- 
loma caused by any one of several species of fungi of the 
Genus Nocardia Actinomycosis or Streptothrix. 


In 1877, Bolinger described lumpy jaw in cattle. In 1878, 
Israel described the disease in man, isolating the organism 
from an actinomycotic empyema. In 1882, Ponfick estab- 
lished the unity of human and bovine infections caused by 
this organism. In 1885, John B. Murphy described the first 
case seen in the United States. 


There are many varieties of the actinomycotic organism. 
The important clinical varieties all belong to the family 
Nocardiaceae, and include Nocardia Bovis (Harz, 1827), 
Nocardia Israeli (Kruse, 1896), Discomyces bovis and Acti- 
nomycosis bovis sulphureus. 


ACTINOMYCOSIS AS IT AFFECTS THE EAR. 


Grunberg and Lange, in a discussion of actinomycotic infec- 
tion of the middle ear, quote an article by Majocchi in which 
at autopsy a caseous petrous pyramid was found entirely 
separated from the rest of the base of the skull. There was 
contiguous necrosis of the other bones in the skull due to this 
infection, but the dura seemed to be quite resistant to the 
organism. In 1910, Urbantschitsch reviewed the literature 
on actinomycosis of the middle ear, and was able to collect 
only six cases, including one which he reported at that time. 
He proposed that the pathogenesis of the disease was of two 
types, either by direct extension or through hematogenous 
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channels. The direct method was the more common one and 
extended through the mouth and Eustachian tube in order to 
reach the middle ear. 


The first experience with actinomycosis of the petrous 
pyramid reported in this country was by Joseph C. Beck. In 
his recent autobiography Beck relates that in 1898, while 
working under Chiari at the Pathologic Institute at Prague, 
he encountered at a routine autopsy a case of actinomycosis 
of the ear which involved the entire temporal bone and pro- 
duced an erosion of the internal carotid artery with sudden 
death. Later, Beck mentioned that the interest aroused in 
him by this case was probably responsible for his entrance 
into the field of otology. 


In 1937, there were two reports in the German literature 
dealing with actinomycotic invasion of the temporal bone. 
The first by Nehmer related the case of a male, age 67 years, 
who was kicked in the right side of the face by a cow. A soft 
tissue actinomycotic swelling developed, which gradually and 
progressively extended through the antrum into the nose, 
Eustachian tube, middle ear and finally into the temporal 
bone. Death followed the rupture of an actinomycotic tem- 
poral lobe abscess into the subarachnoid space. 


The second case, reported in 1937, was by Barth. A detailed 
clinical pathological study was presented of a female, age 
29 years, who entered the hospital complaining of right 
hemicrania, diplopia and dizziness, following the cessation 
of an otorrhea of three weeks’ duration. Examination re- 
vealed a right abducens paralysis and evidence of meningeal 
irritation. Right simple mastoidectomy was performed which 
revealed very little free pus. This was followed by a radical 
mastoidectomy with exenteration of the peritubal cells. Again 
no pus was encountered and no growth was reported on 
laboratory culture. The patient went rapidly downhill and 
a petrous operation through the middle fossa route again 
revealed no free pus. No diagnosis was made antemortem; on 
autopsy, however, actinomycotic involvement was found in 
the peritubal cells, the lateral sinus and the petrous apex. 


PATHOGENESIS. 


There is both direct and indirect evidence that human 
actinomycosis is contracted from infected vegetable matter 
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gaining access to mucosa or cutaneous tissues. It is a disease 
most frequently encountered in adult males, especially those 
engaged in occupations which expose them to contact with 
dried vegetable matter. It is not particularly frequent among 
those in contact with animals. It is thus rather an uncommon 
finding among packing house employees. On the other hand, 
it is quite common to find a history of contact with straw or 
other vegetable matter. In man the disease may involve all 
parts of the body, but is most frequently located in the region 
of the head and neck. Abdominal lesions are next in fre- 
quency and pulmonary and bone lesions are less commonly 
found. Head and neck actinomycosis usually starts in the 
mouth, the mode of invasion being similar to that in cattle, 
in which the disease starts in the buccal mucosae, with later 
involvement of the mandible. It is this involvement of the 
mandible which produces in cattle what is known as lumpy 
jaw. The pathogenesis of lumpy jaw is primarily that of an 
introduction of the organism by bits of hard food forced into 
the dental tissues during chewing. The organism slowly 
grows and gradually extends through the tissues between the 
teeth and alveolar process, finally to involve the mandible or 
maxilla. The disease is rarely limited to the periosteum but 
soon progresses to the bone marrow, forming an indolent 
chronic partially localized osteomyelitis of the granulomatous 
type. It is this swelling of the jaw, composed of new osteo- 
dental tissue of spongy type which produces the lump in 
lumpy jaw. Later, external or internal purulent fistulas are 
formed which then give characteristic evidence of the dis- 
ease. It must be emphasized that this discussion of lumpy 
jaw refers to cattle only, this type of the disease being uncom- 
mon in man. In the human, the infection tends in most cases 
to avoid bony structures and spreads through the soft tissues. 


The pathological process in man is primarily that of a 
chronic suppuration similar to that encountered in tubercu- 
losis and syphilis. There are, however, certain characteristic 
differences. The early histological lesion resembles the tuber- 
cle roughly but quickly undergoes suppuration with the pro- 
duction of fairly large abscess cavities. The disease tends to 
progress by direct extension through the formation of fistu- 
lous tracts. The diagnosis of the disease depends upon the 
isolation of the characteristic “sulphur granules.” These 
granules may be obtained from fresh discharge and exam- 
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ined microscopically. According to Jacobson the microscopic 
picture of a freshly mounted crushed granule in a basic solu- 
tion consists of three zones: 


1. There is a central zone composed of compact pigment. 


2. An intermediate area, irregularly amorphous and deeply 
pigmented. 


8. An outer fringe of striated groups composed of myce- 
lial hyphae. The organism is difficult to isolate in many 
instances. In all cases recorded in this paper the diagnosis 
was made only after death. 


TREATMENT. 


During the past few decades there has been no satisfactory 
treatment for the disease, with a resultant high mortality. 
Iodides and specific vaccines have been of some benefit. Thy- 
mol has been a useful agent but no medication appears to have 
dealt adequately with a large number of cases. Today, how- 
ever, we seem to be on the verge of another victory for 
chemotherapy. Favorable reports have already appeared in 
the literature dealing with successful cures of actinomycosis 
by sulfanilamide. At the Los Angeles County Hospital since 
1940 three cases of actinomycosis involving the soft tissues 
of the face and neck have been completely cured of all fistu- 
lous tracts and abscessed lesions by the oral administration 
of sulfanilamide. 


CASE REPORTS. 


Case 1: Japanese male, age 21 years, admitted to the Otologic Service of 
the Los Angeles County Hospital on Jan. 4, 1940, with the following 
history: 


August, 1939: Extraction of left lower third molar. Within a few days 
an abscess in the left parotid region developed and was drained by exter- 
nal incision. This abscess was still draining upon admission to the 
hospital. 


October, 1939: Patient developed what was thought to be a left peri- 
tonsillar abscess and spontaneous drainage from the left middle ear. 


December, 1939: There developed a left frontal and parietal headache 
associated with diplopia, nausea and vomiting. An outside physician diag- 
nosed a left external rectus paralysis and by X-ray demonstrated involve- 
ment of the left maxilla. 


Jan. 4, 1940: Admitted to the Otologic Service of the Los Angeles 
County Hospital. The following positive findings were noted: 
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A very lethargic and emaciated Japanese male. Paralysis of the left 
external rectus muscle. 


Left ear canal full of pus with much granulation tissue on the inferior 
canal wall. 


The eardrum was obscured by edema. 
Peritonsillar edema on the left. 


Indurated sweliing with multiple draining sinuses over the left cheek. 
These draining sinuses were present both above and below the horizontal 
ramus of the mandible. 


Tenderness and induration over the left sternomastoid muscle. 


Laboratory tests: Blood and spinal fluid serology negative. Hemo- 
globin, 62 per cent; R.B.C., 2,800,000. W-.B.C., 13,700. Spinal fluid pres- 
sure, 170 mm. water. Ground glass appearance. Sugar normal. Four hun- 
dred twenty cells, mostly polymorphonuclears. 


Jan. 9, 1940: Radiographs of the mastoid reveal general haziness of 
the left mastoid, extending into the petrous apex. 


Jan. 11, 1940: Simple mastoidectomy, left. A very pneumatic mastoid 
was encountered. No frank pus was seen but all cells were lined with a 
soft granulation tissue. Incision and drainage of the left cervical abscess 
was done at the same time. 


Jan. 25, 1940: A left radical mastoidectomy was performed. The peri- 
labyrinthine cells extending toward the petrous tip were filled with soft 
granulations but no frank pus, and a temporal approach was made to the 
petrous tip. The dura over the anterior surface of the petrous bone and 
the greater wing of the sphenoid was covered with granulations and was 
strongly adherent to the bone. The petrous tip and the greater wing of 
the sphenoid were rough, necrotic and filled with granulation tissue. No 
frank pus was encountered. 


March 10, 1940: The patient became progressively worse and expired, 
seven months following the extraction of the left lower third molar, and 
two morths following his admission to the Otologic Service. 


It is interesting to note that repeated cultures of spinal fluid, mastoid 
and external abscesses were consistently negative, and that throughout 
the entire course, the temperature remained practically normal, with an 
occasional rise to 101°, 


At autopsy a moderate amount of yellow pus was found in the sub- 
arachnoid space. The brain was adherent to the floor of the middle fossa 
on the left side. There was extensive granulation tissue extending from 
the middle fossa to involve the petrous bone as well as the sella turcica 
with erosion of the posterior wall of the sphenoid sinus. The left cavern- 
ous sinus was covered by granulation tissue. The granulation tissue con- 
tained numerous small pockets of pus. 


Microscopic examination of the pus, granulation tissue and the dura 
revealed typical sulphur granules of actinomycosis. 


Final Diagnosis: Actinomycosis involving the left maxilla, the left 
sphenoid sinus, the left mastoid and the petrous pyramid, the left middle 
fossa of the skull and pituitary. There was a confluent bronchial! pneu- 
monia but no evidence of pulmonary actinomycosis. 


Case 2: A white male, age 45 years. 


Oct. 28, 1938: Admitted to the Medical Ward, Los Angeles County 
Hospital, complaining of severe headache of four weeks’ duration and 
blood-streaked sputum for three weeks. The patient has been in good 
health until four weeks prior to admission. 
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Examination revealed a lethargic male with pulmonary findings only 
slightly suggestive of tuberculosis. Temperature, pulse and respiration 
were normal and examination of the ears, nose and throat was reported 
as normal. The blood serology was negative. 


Nov. 1, 1938: Onset of right otalgia which persisted for five days but 
the medical interne reported no unusual findings in the ear. 


Nov. 8, 1938: Seen for the first time on the Otologic Service. A pin- 
point opening in the right drum was noted and there was a moderate 
amount of pus in the canal. A myringotomy was performed. 


Nov. 10, 1938: Onset of intense headache, proptosis and tenderness 
right eye, ptosis of the right lid and definite mastoid tenderness. 


Nov. 11, 1938: Definite chemosis of the right conjunctiva and a right 
external rectus paralysis. 


Nov. 15, 1938: Increased pain in the right eye and ear. Radiographs 
revealed an increased density of the right mastoid. Later in the day 
cervical rigidity developed and a spinal puncture was done. The pressure 
was 300 mm. water. The fluid was cloudy. Four hundred eighty cells 
were found, mostly lymphocytes. Sugar content, 60 mgm./100 cc. Chlo- 
rides, 633 mgm./100 cc. 


A simple mastoidectomy was performed and at operation marked necro- 
sis of the periantral cells was noted. 


Nov. 21, 1938: There was a decrease in the right rectus palsy and 
spinal fluid examination showed a marked reduction in the sugar content. 
The chlorides at this time were 520 mgm./100 cc. and the total protein 
was 0.3 gm. per 100 cc. 


Dec. 15, 1938: Following a very rapid downhill course with terminal 
hyperpyrexia, terminal increase in polymorphonuclears in the spinal fluid, 
increased rales at both pulmonary bases, the patient died in coma with 
clinical diagnosis of tuberculous meningitis. 


Autopsy Report: The roof of the petrous portion of the right temporal 
bone presented several sequestrae measuring about 3 x 5 mm. Upon 
removal of these fragments, the remainder of the medial half of the 
petrous pyramid presented a brownish yellow and black appearance. As 
the palpating finger was applied in the posterior pharyngeal wall imme- 
diately above the right tonsil, approximately 10 cc. of dark brown fluid 
was expressed through the petrous bone into the intracranial cavity. The 
lateral portion of the petrous bone showed only minimal evidence of 
infection. The soft tissue immediately below the base of the skull in the 
region of the petrous tip demonstrated marked fibrosis and purulent 
involvement. This extended inferiorly to a firm and poorly defined mass 
in the submucosa of the nasopharynx on the right. Smear from the men- 
inges showed typical fungi of actinomycosis. 


Microscopic examination of the lung showed the typical sulphur gran- 
ules of actinomycosis. 


Final Diagnosis: Actinomycosis of the lung, meninges, petrous portion 
of the right temporal bone and right nasopharynx. 


CONCLUSIONS. 


1. Several striking similarities are present in these two 
cases: Both patients had relatively afebrile courses. In both, 
there was involvement of the retropharyngeal and para- 
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pharyngeal spaces in continuity with the temporal bone. Both 
patients expired with meningeal and cerebral symptoms. An 
antemortem diagnosis was not made in either case, in spite 
of diligent search. This conforms with the experience of the 
other observers mentioned. 


2. About 60 per cent of the human actinomycosis infec- 
tions occur in the head and neck. 


3. In man, the spread of the infection is by way of fistu- 
lous tracts and multiple abscesses in the soft tissues, and in 
bone, the process is an osteomyelitis. 


4. Any chronic progressive infection in the head and neck 
in which the cultures are consistently negative should arouse 
suspicion and a bacteriological examination should be made 
for fungi. 


5. The excellent results obtained by chemotherapy in three 
cases of cutaneous actinomycosis offer hope of cure if we 
recognize the disease early. 
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OSSICULECTOMY IN THE TREATMENT OF CHRONIC 
SUPPURATIVE OTITIS MEDIA.* 


Dr. FREDERICK T. HILL, Waterville, Me. 


The purpose of this paper is to suggest that ossiculectomy 
still has a place in the surgical treatment of chronic suppu- 
rative otitis media. We realize that this is controversial and 
that most of the older men, trained in the technique, have 
given up the operation, while few of the younger generation 
are at all concerned with it, save as a surgical curiosity of 
bygone days. 


Schwartz, in 1873, proposed the removal of the drum and 
malleus, first, with the idea of improving hearing and for 
the relief of tinnitus. Later he extended the application of 
the procedure to the treatment of chronic middle ear sup- 
puration. The technique of the operation was amplified and 
improved by various otologists, such as Kessel, Lucae and 
Sexton. In 1890, Ludwig suggested the extraction of the 
incus, and Stacke added the removal of the external attic 
wall. This procedure had great popularity among the 
otologists of that period, although its value as a means 


of improving hearing in nonsuppurative cases began to be 
doubted. 


Dench,’ in 1902, said that ossiculectomy was indicated in 
three classes of cases: chronic nonsuppurative otitis media, 
for the improvement of hearing; chronic suppurative otitis 
media; and in healed suppuration to remove adhesions. He 
admitted much disappointment in efforts to improve hearing 
in cases of nonsuppurative otitis and felt that no case should 
be operated upon unless examination showed the hearing 
impairment due entirely to a middle ear lesion, with no 
involvement of the labyrinth, normal or exaggerated bone 
conduction, and a normal upper tone limit. He advised oper- 
ating with local anesthesia, doing first an “exploratory tym- 
panotomy” and testing the hearing from time to time during 
the operation. Out of 88 nonsuppurative cases operated upon, 
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he reported 76 as improved as to hearing, 10 unimproved, one 
worse, and one, result unknown. By what standards improve- 
ment in hearing was judged was not stated. In the light of 
our present knowledge we must attribute a good deal of this 
to wishful thinking. Of the 92 cases of chronic suppuration, 
53 were reported cured by the operation, 25 improved, two 
unimproved, and the result unknown in 12. The idea that 
this procedure might be beneficial in treating deafness, like 
so many similar efforts, soon became generally discarded. 


The revised edition of Politzer’s? textbook, published in 
1926, gave the following indications for ossiculectomy : 


1. Obstinate middle ear suppuration, resisting local treat- 
ment and associated with extensive destruction of the mem- 
brana tympani and in which the malleus and incus are no 
longer of value. 


2. Obstructed flow of pus from the attic with cholestea- 
toma and granulations in the attic. 


3. Obstinate attic suppuration with perforation of Shrap- 
nell’s membrane and marked deafness. 


In 1930, in a paper before this Society, Tobey* advocated 
the “intratympanic operation” in certain cases of chronic 
suppurative otitis media, “in the absence of intracranial com- 
plications and when the X-ray demonstrates the area involved 
to be limited to the middle ear, attic and antrum.” His tech- 
nique called for the removal of the outer attic wall, the lat- 
eral wall of the aditus and enough of the posterior bony wall 
of the external auditory canal to give access to the antrum, 
perhaps a forerunner of the endaural radical practiced by 
many today. He stated that there was a half-way procedure 
between very conservative treatment and very radical opera- 
tions — middle ear surgery. 


Since Tobey’s paper, to my knowledge, no articles on ossic- 
ulectomy have appeared in the literature. 


Herbert Tilley once said, speaking of chronic sinusitis, that 
the objective of surgery was free, spontaneous and perma- 
nent drainage. This applies equally well to chronic suppura- 
tive otitis media. The problem is how to achieve this effec- 
tively with minimum inconvenience and discomfort to the 
patient, compatible with safety. Sometimes there is too much 
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of a tendency to follow a stereotyped plan of therapy. Some 
form of local treatment, in vogue at the time, is carried out 
for a varying period and, if not effective, resort is then had 
to the radical operation. In no condition do we have a greater 
possible variation in the clinical picture than in chronic sup- 
purative otitis media and it would seem unwise to adopt any 
one type of operative procedure to the exclusion of all others. 
The nature and extent of the pathological process should 
determine the type and extent of the surgery in each indi- 
vidual case. In the absence of signs of impending complica- 
tions it is generally in the interest of the patient to err on 
the side of conservatism, always having in mind that more 
radical measures subsequently may be required. 


The effectiveness of local treatment depends more upon 
careful, meticulous mechanical cleaning of the middle ear 
than upon the medicament used. Obstructive granulations 
may require removal to maintain adequate drainage. Some- 
times this objective, adequate drainage, can best be achieved 
by middle ear surgery. 


The complicated anatomy of the epitympanic space is often 
a barrier to free and permanent drainage. The malleus has 
a superior ligament, running from its head to the tegmen, 
an anterior ligament, extending forward, and a broad exter- 
nal ligament, running from its neck to the margin of the 
outer bony wall of the tympanum. The incus usually has a 
superior ligament attached to the tegmen as well as the 
posterior ligament holding its short process in position in the 
floor of the aditus. These ligaments, covered with mucosa, 
form an intricate system of pockets capable of harboring 
chronic infection and impeding drainage. If the ossicular 
chain itself is involved, the incudostapedial articulation is 
generally the first to be destroyed, so that the normal func- 
tion of the chain is lost and the malleus and incus are of no 
value. On the contrary, they may further impede drainage 
and become necrotic foci themselves. In such cases the 
removal of the malleus and incus and lateral bony wall, with 
exposure of the epitympanic space and aditus, may be very 
necessary to effect a cure. 


Of course the cases in which this will be effective are lim- 
ited and must be carefully selected. It is futile to attempt this 
procedure when the Roentgenogram reveals an enlarged 
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antrum with cholesteatoma or when there are any signs of 
impending complications. It is rather for the borderline case 
which resists local treatment because of persistent attic sup- 
puration, and in which the ossicular chain is not functioning 
due to loss of the incudostapedial articulation. With reduced 
hearing, necrosis of the malleus and incus, lost incudosta- 
pedial articulation and impaired attic drainage this proce- 
dure may be distinctly worthwhile in arresting the discharge. 


This operation is performed under local anesthesia, inject- 
ing novocaine along the canal wall as suggested by Neumann, 
and applying Bonain’s solution into the middle ear cavity. 
The remnants of the membrana tympani are excised and the 
anterior and external ligaments severed with a sharp knife. 
The tendon of the tensor tympani is then separated from the 
malleus with a small tenatome. The malleus is then delivered 
by grasping it with a small Hartmann forcep and exerting 
traction downward, gently rotating it. Next, a Ludwig incus 
hook is inserted into the attic, convex surface upward and 
forward and rotated backward and downward, delivering the 
incus into the middle ear, whence it is removed. This must 
be done gently and without undue pressure inward on the 
shaft of the instrument in order to avoid injury to the facial 
nerve. In case the incus disappears in the hypotympanum 
the opposite incus hook (for the other side) may be used in 
the reverse direction, rotating from below upward and back- 
ward, to bring the ossicle into view. The outer attic wall is 
then cut away, using small, sharp chisel-forceps. Debris and 
granulations are then gently removed from the cavity. I have 
discarded curettage of the Eustachian tube in these cases. I 
doubt if this effectually closes the tube in the average case. 
This seems to make little difference anyway, as the objective, 
in these cases, let us keep in mind, is to provide attic drainage. 


For the first week following operation nothing is done 
except to use a little iodine dusting powder in the canal. 
After the operative reaction has subsided, the usual observa- 
tion and treatment of any chronic middle ear suppurative 
process is followed until a dry cavity results, or subsequent 
events indicate more radical surgery. 


With properly selected cases a fair proportion of satisfac- 
tory results should be expected. These will require subse- 
quent observation at intervals and the products of desquama- 
tion may require removal, just as with the radical cavity. 
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Case 1: Mrs. G. C., age 52 years, was seen because of a persistent discharge 
from the right ear of many years’ duration. Examination showed a puru- 
lent discharge without odor, most of the membrana tympani missing, flat 
granulations on the promontory and the handle of the malleus bare in 
the middle ear. Hearing for whispered voice was reduced to one foot. 
The Roentgenogram showed a small sclerosed mastoid without evidence 
of cholesteatome. The tonsils presented evidence of chronic infection and 
were removed. There was a persistent attic discharge which was not 
affected by local treatment. After a year’s observation, ossiculectomy 
was performed and the outer attic wall removed, exposing the epitym- 
panic space. Within four weeks the discharge subsided and the ear 
became dry and has remained so ever since, a period of two years. There 
has been little or no change in her hearing. 
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Fig. 1. 


In this case a persistent otorrhea was kept up by necrotic ossicles and 
impaired attic drainage. A comparatively simple procedure resulted in 
arresting the process. 


Case 2: Mrs. I. C., age 21 years, was seen because of a discharge from 
the left ear since childhood. Most of the pars tensa of the membrana 
tympani was missing, leaving the handle of the malleus exposed. Some 
cholesteatome was found in the attic. Hearing for whispered voice was 
reduced to one foot. X-ray showed a sclerosed mastoid without evidence 
of cholesteatome. Ossiculectomy with removal of the outer attic wall was 
followed by a dry ear in six weeks. This has remained dry and healed 
ever since, a period of 22 years, with the exception of one exacerbation 
which followed swimming. This promptly subsided under local treatment. 


As stated before, these cases require observation and care postopera- 
tively, and swimming is not advisable. 


Case 3: Mr. F. P., age 17 years, was seen nine years ago because of a 
discharging left ear since childhood. The anterior portion of the mem- 
brana tympani was missing, and there was a large perforation in Shrap- 
nell’s membrane filled with granulation tissue. Hearing for conversation 
was reduced to five feet. X-ray showed a small sclerosed mastoid without 
antral enlargement or evidence of cholesteatome. Infected tonsil tags 
and adenoids were removed and an intranasal antrotomy done because of 
a low-grade sinusitis. Local treatment was carried on for four years, 
during which time there was an intermittent discharge coming largely 
from the attic. Six months after ossiculectomy, with exposure of the epi- 
tympanic space, the ear became dry and remained so for about three 
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years. When seen at that time there had been a recurrence of the dis- 
charge, which again subsided following the removal of a mass of choles- 
teatome from the attic and a large granulation on the posterior margin 
of the tympanic cavity. He was not seen again until just recently when 
discharge was again noted, together with a small amount of cholestea- 
tome. Following removal of the cholesteatome the ear became dry within 
three days. 


While there have been no untoward signs indicating impending compli- 
cations, and no change in the Roentgenograms, there has been a definite 
diminution in hearing, and subsequent observation may indicate the 
advisability of a radical operation. It is certainly necessary for him to be 
under observation and to have the cavity cleaned out at intervals. This 
case is presented, not as ideal for ossiculectomy, but one in which the 
procedure has been at least palliative. It illustrates the necessity of post- 
operative observation and care. 


Case 4: Miss M. McK., age 19 years, had had a persistent discharge from 
the right ear for five years. Her tonsils and adenoids had been removed. 
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There was a perforation in the posterior portion of Shrapnell’s mem- 
brane with a small polyp and cholesteatome in the attic. The pars tensa 
appeared normal. Hearing was practically normal. X-ray showed a 
sclerosed mastoid without evidence of antral enlargement. Local treat- 
ment was ineffective until the perforation was enlarged by cutting away 
enough of the posterior canal wall and lateral attic wall to open the 
pocket and expose the aditus. This was followed by improvement and the 
ear was dry in four months and has remained so since, a period of eight 
years. 


This case is typical of many in which relatively simple middle ear 
surgery proves effective and enables the patient to avoid what would 
ordinarily be indicated —a modified radical. Such procedures, of course, 
are undertaken with the distinct understanding that the more formidable 
measures may subsequently be required. 


These cases have been selected as illustrative of what can 
be expected of middle ear surgery. Cases 1 and 2 would seem 
ideal for ossiculectomy, although the latter shows the neces- 
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sity of care afterwards and of caution as to swimming. 
Case 3 was borderline. Subsequent events have suggested 
that the radical operation might have been preferable and 
that ossiculectomy was only palliative. Case 4 would seem to 
demonstrate the value of applying as conservative a measure 
as the extent of the pathological process would permit. 


These are not suggested as routine procedures but rather 
as measures that can be occasionally employed in properly 
selected cases with a reasonable expectancy of success. They 
will be few in number. I would estimate the ratio of cases in 
which ossiculectomy is feasible to those requiring radical or 
modified radical operation as about one to eight or 10. It is 
generally preferable to eradicate the disease process by radi- 
cal operation in those cases which resist local treatment and 
which show indications for surgery. It is well to keep in 
mind, however, that this entails more or less discomfort and 
economic burden to the patient. Sometimes in these border- 
line cases this can be minimized by properly selected con- 
servative measures aimed at providing adequate drainage. In 
the absence of definite indications for radical surgery thi: 
would seem worthwhile. 


CONCLUSIONS. 


1. Ossiculectomy has a place in the treatment of chronic 
suppurative otitis media which resists local treatment. Sat- 
isfactory results may be expected in properly selected cases. 


2. Ossiculectomy does not replace radical surgery, which 
subsequently may be required, and should not be attempted 
when there is Roentgen evidence of mastoid involvement, 
enlarged antrum or cholesteatome, or signs of any impending 
complications. 


8. The complicated anatomy of the epitympanic space may 
harbor infection and prove a barrier to adequate drainage. 
If the ossicular chain is involved, the incudostapedial joint is 
usually the first to be destroyed, so that the malleus and 
incus serve no useful function. 


4. In cases with persistent attic discharge, necrosed ossicu- 
lar chain, lowered hearing and small sclerosed mastoid with- 
out Roentgen evidence of antral enlargement, ossiculectomy 
with exposure of the epitympanic space may prove effective. 
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5. These cases will require observation and removal of 
debris periodically, as do radical cavities. 


6. Conservative measures, if compatible with safety, are 
preferable from the patient’s point of view. Operative pro- 
cedures should be adapted to the pathological conditions in 
the individual case. 
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ROENTGENOGRAPHY OF THE SPHENOID SINUS.*+ 
Dr. J. C. PEELE and Dr. F. E. LEJEUNE, New Orleans. 


The diagnosis of sphenoiditis is often difficult. A carefully 
evaluated history, physical examination and laboratory study 
may have to be supplemented by the use of a radiopaque sub- 
stance in order to arrive at a definite conclusion in regard to 
sphenoid disease. This so characteristically elusive quality 
should carry a certain appeal for the thoughtful rhinologist 
and should serve to stimulate him to greater efforts in an 
attempt to elucidate some of the more obscure features of 


sphenoid disease. The atypical manifestations may be either 
local or general in nature. 


During the past year, March, 1940, to July, 1941, we con- 
ducted a clinical survey of the sphenoid sinus in a group of 
selected patients in the clinic of the Eye, Ear, Nose and 
Throat Hospital in New Orleans. This investigation was 
made in an attempt to learn something of the etiology, symp- 
toms, signs, bacteriology, cytology and Roentgenography of 
sphenoid disease. We found relatively little that was new, 
but we discovered a great many interesting facts concerning 
the diagnosis of sphenoiditis. Particular stress was placed 
on the direct method of lavaging and injecting the sphenoid 
sinus with an opaque medium and its significance as a diag- 


nostic aid was pointed out. We believe that the direct method 
cannot be excelled. 


During the course of this investigation we routinely em- 
ployed four views in investigating the sphenoids Roentgeno- 
graphically. The views included the 107° angle view of 
Granger,':?:*-4.5.%.7 the oblique view of Rhese,® the mentovertex 
view of Hirtz,° and a routine lateral view. We were 
thus provided with an opportunity to study the value of each 
individual view and to determine its relative value when 
compared to other views. 





_*From the Department of Otolaryngology i'ost-Graduate School of Medi- 
cine, Tulane Uniersity, and the Eye, Ear, No:e and Throat Hospital, New 
Orleans. 


+ We are indebted to Dr. E. C. Samuel ind Dr. E. R. Bowie for aid in inter- 
preting the Roentgenograms. 

Editor’s Note. This ms. received in Laryngoscope Office and accepted for 
publication Feb. 1, 1942. 
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The normal anatomy and anatomical variations of the 
sphenoid sinuses have been noted often in the laboratory, but 
there has been little attempt to present radiographic evi- 
dence of these aberrations. The existence of anatomical 
abnormalities is well known to radiologist and otolaryngolo- 





gist alike, and besides being of extreme interest are of major 
surgical importance. 


The Relative Size of the Sphenoidal Sinuses: Variation in 
the size and shape of the sinuses of opposite sides is the 
rule rather than the exception, and the disparity in size may 
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on occasion reached marked proportions see Figs. la, b, c, d). 
Usually the sinus is roughly ovoid, but it may be rela- 
tively round, irregular, or rectangular (see Fig. 2). In our 
series the smallest sinus of one side (see Fig. 1a) contained 





Fig. 1d. 


only a few drops of opaque medium, while the largest sinus 
of one side held 15 ce. (see Fig. 3). The latter was observed 
in an adule female, aged 25 years, whose complaint of right- 
sided headache led to a diagnosis of sphenopalatine neuralgia 
of sphenoidal origin. The total content for both sphenoidal 
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sinuses in this patient was 25 cc. The average total content 
for both sinuses in our series was 10 cc. 


The Intersphenoidal Septum: The sphenoid sinus is usually 
divided by a vertical septum into two unequal parts. In gen- 
eral this septum lies anteroposteriorly, although it is rather 





Fig. 3. 


uncommon for it to be perfectly straight. Fig. 4 shows a 
relatively straight septum. Deviations of this dividing par- 
tition of some degree, either to the right or to the left, are 
common, and at times it may be roughly “S-shaped” (see 
Fig. 5) or even “U-shaped” (see Fig. 6). Marked deflections 
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are most likely to be found in the posterior half, while deflec- 
tions limited to the anterior half are usually of slight degree. 
Occasionally, the septum will be relatively straight but will 
pursue an oblique course (see Figs. 7a, b). Dehiscences in 
this partition are extremely rare. We did not see them, and 
Dixon,’® who recently reported on the study of 1,600 labora- 





Fig. 4. 





Fig. 5. 


tory specimens encountered them only a few times. The 


septum is usually thin but may on occasion be relatively 
thick. ° 


Accessory Septa Within the Sphenoidal Sinus: In 35 per 
cent of our cases there was radiologic evidence of the pres- 
ence of accessory septa within the sinus cavity on one or 
both sides. The majority of these was apparently small and 
perhaps should more properly be called ridges. We saw them 
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most commonly on the posterior, lateral and posterolateral 
walls (see Fig. 8). More rarely were they seen on the roof 
of the sinus (see Fig. 9). Unquestionably many septa on the 
floor and elsewhere were obscured by the opaque medium and 
were not seen. Accessory septa within the sinus, because of 





Fig. 7a. 


their tendency to form pockets which act as reservoirs for 
purulent material and cellular debris, do not make for a rapid 
healing of an inflammaotry process and thus tend to induce 
and maintain a state of chronicity. 


Recesses of the Sphenoidal Sinus: Abnormal pneumatiza- 
tion during the course of development may bring the sphe- 
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noid air cell into intimate relationship with the structures of 
its environment. Lateral extension into the greater wings 
of the sphenoid encroaches on the cavernous sinus and its 
contained structures, the Gasserian ganglion and the great 
foramina of the middle fossa. We observed such extension 





Fig. 7b. 





Fig. 8. 


of some degree in 19 (19.5 per cent) cases, and in 12 (12.3 
per cent) of these the condition was bilateral. Pneumatiza- 
tion of the greater wings of the sphenoid to the extent seen 
in Figs. 1 and 3 was not common. In two cases the sinus of 
one side pneumatized the greater wing of the opposite side 
(see Figs. 10 and la). 


Extension posteriorly into the basilar portion of the occipi- 
tal bone brings the sinus into relationship with the pons, 
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basilar artery and inferior petrosal sinus. Some degree of 
pneumatization of this area is frequent. It was present to 
the extent shown in Fig. 11 in 37 (38.1 per cent) cases in 
our series. 





Fig. 10. 


An extension into the dorsum sellae approaches Dorello’s 
canal and its contents. Extensive pneumatization in this 
area was not seen in our series, and in only nine (9.2 per 


cent) cases was there the degree of pneumatization shown 
in Fig. 12. 


Pneumatization in an anterolateral direction brings the 
sinus near the optic canal, superior orbital fissure, the ptery- 
gopalatine fossa and the posterior wall of-the antrum. In 
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18 patients the partition separating the optic canal from the 
sphenoid sinus was relatively thin (see Figs. 13a, b, c), but 
in only three cases was the pneumatization in this region 
extensive (see Fig. 14). No case was observed in which the 
sinus was related to the posterior wall of the antrum. 





Fig. 12. 


Pneumatization of the pterygoid process brings the sinus 
into close proximity to the Vidian nerve, Eustachian tub: 
and pterygopalatine fossa. Unilateral pneumatization of the 
pterygoid process occurred in 25 (25.7 per cent) cases, anc 
in three (3 per cent) cases the condition was bilateral (see 
Figs. 15a, b). It is our opinion that involvement of either 
the Vidian or maxillary nerve is responsible for sphenopala- 
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tine neuralgia of sphenoidal origin. The Vidian nerve is 
involved with extensive pneumatization of the base of the 





Fig. 13a. 





Fig. 13b. 





pterygoid process, and the maxillary nerve is approached 
with extension into the greater wing. It is not inconceivable 
that both nerves may be involved in the same sinus. Fig. 3 
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shows a sinus that is related to the foramen ovale, which 
houses the mandibular division of the Vth nerve. 


The pituitary gland rests on the roof of the sphenoid sinus 
and is brought into more intimate relationship with the sinus 
by extension of the air cell into the basilar portion of the 
occipital bone and the anterior and posterior clinoid proc- 
esses. Our series did not include a case in which the posterior 





Fig. 15a. 


clinoid processes were pneumatized, but there were two cases 
in which there was bilateral pneumatization of the anterior 
clinoid processes (see Fig. 16). In all of those cases showing 
unusually large sphenoid sinuses the roof of the sinus (floor 
of the sella turcica) appeared very thin. 


The Relation of the Posterior Ethmoids to the Sphenoidal 
Sinus: Ordinarily, the posterior ethmoids, which are usually 
relatively large, are situated just anterior to the sphenoid 
sinus. At times, however, a posterior ethmoid cell will extend 
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into the sphenoid bone and occupy a position that is most 
commonly lateral, superior or superolateral. Such a cell is 
easily overlooked at operation, and when it is infected it may 
continue to act as a suppurating focus which not only mav 
cause a continuance of local symptoms following operation 
but may also give rise to symptoms in some remote part of 
the body. In order to exenterate such a cell, one must have 





Fig. 15b. 





Fig. 16. 


an accurate knowledge of its relationship to the sphenoid 
sinus of the same side. Although such a relationship may be 
determined by a plain Roentgenogram, it is even more obvi 
ous when the sphenoid is outlined with an opaque medium 
The ostium of such a sphenoid, however, is often difficult to 
locate because of the disturbed anatomical position. In this 
series there was not a case in which an ethmoid cell had 
pneumatized the sphenoid bone to such an.extent as would 
lead to confusion. 
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Agenesis of the sphenoid sinus is rare. A relatively small 
cell occupying a somewhat lateral position in the sphenoid 
bone has on occasion been classified as a misplaced ethmoid 
cell with agenesis of the sphenoid. Van Gilse’’ showed that 
such a cell might actually be a true sphenoidal sinus. This 
condition develops when pneumatization of the sphenoid is 
arrested shortly after the ossiculum of Bertini fuses with 
the sphenoid bone, and inasmuch as the ossiculum is fre- 
quently situated somewhat laterally, the resulting sinus, which 
is small, may appear to be an abnormally developed ethmoid 
cell. 


Some Embryological Factors Which Help to Determine the 
Internal Structure of the Adult Sphenoid Sinus: The internal 
structure of the sphenoid sinus, such as we have just 
described in the preceding paragraphs, is largely determined 
by certain influences which manifest themselves during the 
course of development of this sinus. Van Gilse'' gives a 
very graphic description of the embryology of the sphenoid. 
According to him, the primitive sinus or palaeosinus is estab- 
lished by an ingrowth of epithelium into the mesenchyme 
beyond the region of the primitive choanae, and it is this 
extension which represents the origin of the sphenoid sinus. 
In the 50 mm. embryo the palaeosinus is surrounded by a 
cartilaginous capsule, the posterior part of which, the cupola 
posterior, hooks around the primitive sinus. This bony cap- 
sule ossifies to form the ossiculum of Bertini. When the ossic- 
ulum fuses with the sphenoid bone, pneumatization of the 
sphenoid bone proper is initiated to establish the neosinus. 
This function is carried out by the subepithelial layer of the 
mucosa, and the area of sphenoid bone in which pneumatiza- 
tion begins is called the planum resorptionis. It consists of 
two parts, a medial, the pars rostralis, and a lateral, the pars 
alaris. When these two parts fuse on both sides two well 
shaped sinuses with a small septum between them results. A 
sagittal septum in one or both cavities results when these 
parts do not fuse from the beginning. 


Van Gilse believes, and in this respect he differs from Toldt, 
Cope and Congdon, that spongy bone must first be converted 
into compact bone before pneumatization can take place. 
Thus the pneumatizing function is stopped by the presence of 
soft material such as cartilage and connective tissue. This 
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explains abnormalities in the line of direction of the septum, 
the presence of accessory septa and exostoses in the sinus. 
Irregular pneumatization may be due to abnormal conditions 
of the bone, irregularities in the fusion of parts, and patho- 
logical conditions, such as ozena, which destroy or impair the 
pneumatizing function of the mucosa. 


The septum intersinusale is formed where the mucosas of 
opposite sides come in contact. When the pneumatizing func- 
tion of one side is impaired, the mucosa of the other part has 
the opportunity of attacking the bone which is not yet 
absorbed. and in this way irregularities develop; e.g., one 
small sinus may develop, and there may be a marked devia- 
tion of the septum intersinusale. 


Toldt, Cope and Congdon expressed a different opinion as 
to the factors which influenced the internal structure of sphe- 
noid sinus. Cope’? pointed out that the body of the sphenoid 
sinus is developed from four symmetrically placed bony nuclei, 
two presphenoidal centres in front and two basi- or post- 
sphenoidal centers behind. On either side of the postsphe- 
noidal area the bone is formed from the lingual centers, 
fusion between the lingula and body of the sphenoid taking 
place before birth and union of the lingula and great wing 
occurring after birth. The major portion of the lateral aspect 
of the presphenoid is in contact with the bone formed from 
the great wing of the sphenoid. 


The sphenoidal sinus develops primarily in that portion of 
the bone formed from the presphenoidal nucleus. The pneu- 
matization of this area takes place during childhood, so that 
two sinuses are developed with a dividing anteroposterior 
septum. At this time there is no pneumatization into the 
regions formed from the nuclei of the postsphenoid, the lin- 
gula and great wing. This condition usually persists until 
the time of puberty, but may rarely persist until adult life. 
Under the stimulating influence of the growth hormones 
manifested at puberty there is an increased activity of the 
pneumatizing mucosa, and once the barrier between the pre- 
and postsphenoid is penetrated, growth is rapid. The sinus 
which first penetrates the postsphenoidal area has some 
advantages over the opposite side and usurps some of the 
space which by right should belong to its neighbor. At times 
the sinus of one side may fail to break through into the post- 
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sphenoidal area and thus the sinus of the opposite side will 
come to occupy three parts of the sphenoid body (see Figs. 
10, la). More commonly, however, the struggle for the pos- 
session of the postsphenoidal area results in some degree of 
deviation of the septum intersinusale to one side or the other. 
This explains why the anterior portion of the intersphenoidal 
septum is usually relatively straight, while deviations, which 


may be marked, are most frequently seen in the posterior 
half. 


There is evidence to show that the bone formed at the line 
of fusion of two bony centres is denser and more resistant 
than the tissue on either side of that line. This accounts for 
the restriction of the sinus to the presphenoidal region in 
childhood and explains the frequent incomplete destruction 
of some of these fusion-barriers by the mucosa during the 
period of increased activity at puberty. Thus, the position in 
the sinus of ridges, crests and partial septa corresponds to 
the lines of fusion between the areas of bone formed from the 


nuclei of the presphenoid, postsphenoid, lingula and great 
wing. 


In order for the pneumatizing mucosa to erode the bone 
laterally to any appreciable degree it must break through the 
fusion-barrier between the body and great wing in front or 
between the body and lingula behind. Lateral extension pos- 
teriorly is more difficult because of the additional fusion- 
barrier between the body, lingula and great wing. Therefore, 
one would expect, and this conclusion is well borne out by our 
own observations, that extension laterally would be more 
common anteriorly in the region of the presphenoid. Thus, 
when a lateral recess is present, it is seen to communicate 
with the main part of the sinus through an opening thea’ 
corresponds to the lateral aspect of the presphenoid, and it 
is separated from the posterior part of the sinus by an incom- 
plete anteroposterior septum corresponding to the fusion-line 
between the postsphenoid and lingula or between the lingula 
and great wing. 


The Relative Value of Certain Views in the Roentgenogra- 
phy of the Sphenoid Sinus: The mentovertex view of Hirtz, 
in addition to showing the presence of pathologic conditions 
of the sphenoid mucosa and bone, is also valuable in deter- 
mining the relative size of the sinuses, the nature of the 
intersinus septum, the presence of accessory septa within the 
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sinus cavity, the relation to the posterior ethmoids and the 
presence of unusual pneumatization of the great wings. The 
information gained from this view is more important from 
a surgical point of view than that gained from any other 
single view. On occasion, this view may be difficult to obtain 
in individuals with short, thick necks or in those individuals 
with cervical disease. The Hirtz position has been criticized 
because the presence of a tumor mass in the nose or naso- 
pharynx causes an opacity of the sphenoidal region which 
might lead to an error in diagnosis. The careful rhinologist 
does not need the aid of an X-ray to determine the presence 
of a tumor mass in these regions. 


The lateral view is important in gaining some idea of the 
anteroposterior extent of the sinus, the degree of pneumati- 
zation of the basilar portion of the occipital bone and dorsum 
sellae, and the relation of the sinus to the pituitary fossa. 
The presence of accessory septa on the roof of the sphenoid 
sinus is best determined by this position. The relation to the 
posterior ethmoids can be seen, and pneumatization of the 
pterygoid process can be detected. It has the disadvantage 
that the sinuses of opposite sides are superimposed. 


The oblique view of Rhese has the advantage that the eth- 
moidal labyrinth and sphenoidal sinus are projected into the 
orbit in a nearly anteroposterior plane. In this area there is 
a minimum of structures superimposed on the sphenoeth- 
moidal region. The boundaries of unusually large sinuses, 
however, are likely to project without the limits of the orbit. 
This view is of unequaled value in determining the degree of 
pneumatization of the optic canal by the sphenoid sinus. This 
information is valuable if one is seeking the cause of an 
unusually obscure case of retrobulbar neuritis. 


The Granger position; although it has some value in the 
detection of a diseased sphenoid sinus, has certain definite lim- 
itations to which we wish to direct attention. According to 
Granger, in the 107° angle position the so-called “G” line is 
formed by that portion of the sphenoidal roof in the region 
of the optic groove, and it was his contention that diseased 
states of the mucosa or bone could be detected by the changes 
which they produced in this diagnostic line. 


The first and chief objection to this position is the techni- 
cal difficulty encountered in making the X-ray, and this is 7 
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matter of no small moment in a hospital where a large num- 
ber of X-rays are made daily. The angle must be perfect, 
and any slight variation in the angulation in any direction 
will affect the character of the “G” line, as may the presence 
of accessory septa in this region. 


The second objection is that this view does not afford anv 
idea as to the relative size, shape and symmetry of the 
sinuses, and the relation to the posterior ethmoids cannot be 
accurately determined. Pneumatization of the great wings 
and the posterior structures of the sphenoid bone are not wel! 
visualized. This is a suitable view for detecting pneumatiza- 
tion of the pterygoid and the anterior clinoid process. Knowl- 
cdge of these anatomical variations, and we found them to be 
the rule rather than the exception, is important if a surgical 
attack on this region is contemplated. 


Case 1: R. L., white female, aged 21 years, came to the clinic with the 
chief complaint of headaches, postnasal dripping, vertigo and associated 
symptoms of five years’ duration. The headache was usually associated 
with a sense of stiffness in the neck and vertigo which on occasion 
reached such a marked degree as to induce staggering. The vertigo was 
usually worse during the severest phase of the headache, and both head- 
ache and vertigo were made worse by exercise, sudden movement of 
the head, stooping and smoking. There was usually nausea without 
vomiting during the attacks, and bed rest was often necessary at this 
time. During these periods of “sick headache” the patient became 
lethargic, irritable, was unable to concentrate, and “felt stupid.” The 
patient had a chronic postnasal dripping which was always worse in 
the early morning soon after arising and which was usually associated 
with a great deal of hawking, retching, gagging and coughing at this 
time in an attempt to dislodge a thick, tenacious phlegm that varied in 
character from mucoid to purulent. At times there were blurring of 
vision, tinnitus and stuffiness in the ears, all of which occurred inde- 
pendently of the attacks of headache. 


The past medical history was not noteworthy. 


Examination: The patient came under our observation Sept. 7, 1940. 
The examination of the nose at that time revealed a markedly deviated 
septum, and a small amount of mucopurulent material was seen in the 
right middle meatus and both olfactory fissures. Lymphoid tissue was 
seen in the left fossa of Rosenmiiller and in the vault of the nasopharynx. 
The pharynx was granular, and the tonsils were small and embedded. 
The lingual tonsils were small, and there were no varicosities at the 
base of the tongue. The laryngeal mucosa was slightly hyperemic. There 
was thickening and retraction of the tympanic membranes. The para- 
nasal sinuses were very clear on transillumination, and an X-ray made 
on Sept. 7, 1940, was reported as negative by the Roentgenologist. 


A general physical examination revealed some evidence of malnutri- 
tion but otherwise was not significant. The ocular fundi were normal, 
and there was no disturbance of color acuity or contraction of the visual 
fields. Allergic studies indicated the presence of a bacterial type of 


allergy. The laboratory studies were normal, and the serology was 
negative. 


Operation and Course: On Oct. 7, 1940, a submucous resection of the 
septum was done under local anesthetic. On Oct. 30, 1940, both sphenoids 
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were lavaged and pus obtained bilaterally. Laboratory study of the 
lavage showed a large number of pus cells on the smear, with a pre- 
dominance of neutrophiles and the presence of staphylococci, pneumo- 
cocci and diphtheroids on culture. On Nov. 14, 1940, the sphenoids were 
injected with iodochlorol and X-rays made. The Roentgenologist reported 
a marked disparity in the size of the sinuses, with an incomplete filling 
on the left side. On Dec. 17, 1940, a bilateral sphenoidectomy was per- 
formed under local anesthetic. The postoperative course was uneventful. 
The patient was discharged from the clinic in March, 1941, with some 
degree of relief from symptoms, in that the pains were less common and 
less severe and the postnasal discharge lessened in amount. 


Comment: This case affords an excellent illustration of 
one of the major fallacies of the 107° angle position. Fig. 17 
represents the plain Roentgenogram made in this position 
prior to injecting the sphenoid with an opaque medium, and 
Fig. 1c shows the sphenoid sinus after it was outlined with 
an opaque medium. Note that the Granger position fails to 
give an idea of the marked disparity in size evident in the 





Fig. 17. 


Hirtz position. Knowledge of such a variation in size would 
be valuable to have prior to an operative procedure. 


We wish to emphasize a third objection to the Granger 
position. On many occasions we found pus in the sphenoids 
when the radiologic report for the presence of such was nega- 
tive. Inasmuch as most of the lavages were done from one 
to three days after the making of the X-ray, this finding is 
open to justifiable criticism: however, in a small group of 
patients in whom the sphenoids were lavaged within an hour 
after the X-ray was made, the same inconsistency was found. 
More rarely, a normal sphenoid was found on investigation 
when the increased density and width of the “G” line on the 
plain film led to a diagnosis of a pathologic condition of the 
sphenoid. 
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According to the theoretical concept, the changes in the 
“G” line in the presence of pus are produced when the pus 
gravitates to this area while the head is in the position for 
the 107° angle Roentgenogram. Although this, of course, can 
and does occur, yet there are certain characteristics of the dis- 
charge which militate against such an occurrence. The pus 
from an infected sphenoid is often thick, lumpy, tenacious, 
gelatinous and occasionally may be formed into relatively 
firm masses. Because of its very nature and because of the 
highly situated ostium the secretion tends to fill the sinus 
from below upward. Such characteristics are not conducive 
to ready movement of the discharge from one part of the 
sinus to the other so that it may not gravitate to the region 





of the optic groove during the short period required to make 
the X-ray. Such pus may, however, produce an increase in 
the density of the sphenoidal region. 


Case 2: G. P., white female, aged 22 years, had been treated in the 
clinic for sinusitis since 1935. She came under our observation June 15, 
1940. At this time she complained of occipital headache associated with 
mild vertigo, nausea and occasionally vomiting, weakness, nervousness 
and irritability. The patient had a postnasal drainage that was mucoid 
in character, and usually there was considerable hawking in the early 
morning in order to dislodge the tenacious material. At times the 
patient experienced a marked impairment in the sense of smell, and 
blurred vision was common. 


The past medical history was not important except that a submucous 
resection had been done in 1939. 


Examination: At the time of our first examination there was a tur- 
gescence of the turbinates on the right side and evidence of a previous 
submucous resection of the septum. Nasopharyngoscopy revealed the 
presence of a marked edema of the posterior tip of the right inferior 
turbinate with mucus in this area. A chronic pharyngitis was present 
and tonsil tags were seen in both fossae. There was some hyperemia 
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of the laryngeal mucosa. The tympanic membranes were thickened and 
retracted. The paranasal sinuses were very clear on transillumination. 


The heart, lungs and abdomen were clinically normal. The ocular 
examination was negative except for the presence of an error of refrac- 
tion. The laboratory studies were normal, and the serology was nega- 
tive. Allergic studies indicated the presence of a bacterial type of 
allergy. 


On March 24, 1941, a lavage of the sphenoid sinuses was done imme- 
diately after plain Roentgenograms of the sinuses were taken. The 
X-ray report was negative for the presence of pus in the sphenoids (see 
Fig. 18), yet on lavage a large quantity of mucus and pus was obtained 
from the right side. 


Comment: This case is illustrative of a number of cases 
of similar nature which came under our observation during 
this investigation. The plain Roentgenogram (see Fig. 18) 
failed to give any evidence of the presence of pus in the sinus, 
yet on lavage a copious amount was obtained from the right 
side. This emphasizes the fact that a diagnostic lavage 
should be instituted on all patients whose plain Roentgeno- 
gram in the Granger position fails to show the presence of 
a pathologic condition in the sphenoid. 


Case 3: A. J., adult negro female, aged 57 years, was referred from the 
Department of Ophthalmology with a tentative diagnosis of retrobulbar 
neuritis. The patient gave a history of having had “catarrh” for the 
past 15 years. This was characterized by a constant postnasal drainage 
that was alternately mucoid and purulent, nasal obstruction, and fre- 
quent colds and sore throats. The presence of headache was denied. 
Two weeks prior to admission the patient contracted a severe cold, fol- 
lowed by a rapid onset of impaired vision in both eyes and a mild 
degree of retro-orbital pain. 


The past medical history was not important. 


Examination: An examination of the nose on Oct. 9, 1940, showed the 
presence of a marked hyperplasia and pallor of the turbinates and a 
deviation of the septum. No pus was seen in the nose or nasopharynx. 
The mucosa of the pharynx was pale, and there was a moderate hyper- 
trophy of the lateral band of lymphoid tissue bilaterally. The faucial 
tonsils were small and embedded.- The lingual tonsils were small and 
there were no varicosities at the base of the tongue. The laryngeal 
mucosa was pale, thickened, and a thick, tenacious, grayish exudate was 
seen in the interarytenoid space. The tympanic membranes were mod- 
erately thickened and retracted. There were numerous carious teeth 
present, associated with extensive pyorrhea. Transillumination showed 
a marked opacity of the antra and frontal sinuses. An X-ray made on 
Oct. 9, 1940, showed a moderate opacity of the antra. Ophthalmological 
examination revealed the presence of a bilateral retrobulbar neuritis 
with marked contraction of the visual fields. 


The heart, lungs and abdomen were clinically normal. The laboratory 
studies were normal and the serology was negative. 


Course: Immediately following the making of the Roentgenogram, the 
sphenoid sinuses were lavaged. A large amount of thick, tenacious 
mucus with a few flakes of pus was obtained from the left side, while 
the returns from the right side were clear. The culture was sterile. 


On Oct. 16, 1940, the sphenoids were injected with iodochlorol. The 
Roentgenologist reported the Roentgenograms to be negative except for 
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a marked disparity in size. The patient was referred to the dentist, who 
extracted numerous carious teeth. She was not seen again until Febru- 
ary, 1941. At this time she gave a history of relief from her ocular 
symptoms and the Department of Ophthalmology reported a marked 
improvement in the retrobulbar neuritis. 

Comment: This very interesting case reflects several unus- 
ual features. In the plain Roentgenogram (Granger position) 
(see Fig. 19) the “G” line is not evident except at the lateral 
margin on either side. Such a condition might be construed 
as evidence of a pathologic condition of the sphenoid, and a 
lavage of the sinuses made immediately subsequent to the 





Fig. 19. 


X-ray showed a considerable quantity of pus in the left sinus. 
Fig. la shows the sphenoidal sinuses after they were outlined 
by an opaque medium. Note that the great disproportion in 
size was not evident on the plain X-ray film (see Fig. 19). A 
third feature of unusual interest is the improvement in the 
retrobulbar neuritis following the extraction of numerous 
abscessed teeth. This demonstrates that in this particular 
case the suppurative sphenoiditis apparently was not playing 
the dominant réle in the etiology of the neuritis. In an indi- 
vidual in whom the sinus of one side is so unusually large, 
it is not improbable that such a sinus might be in close relation 
with the optic canals of both sides, and when this sinus is the 
seat of pathology it may give rise to pathologic conditions in 
both right and left optic nerves. We are convinced that retro- 
bulbar neuritis may at times be of sphenoidal origin, yet the 
above case emphasizes the necessity for complete study before 
reaching a decision as to the etiologic agent. 

















PEELE & LE JEUNE: ROENTGENOG. OF SPHEN. SINUS. 543 


SUMMARY AND CONCLUSIONS. 


The detection of sphenoidal disease often is beset with many 
difficulties so that any valuable adjunct is a welcome addi- 
tion to the diagnostic armamentarium. A diagnostic lavage, 
Roentgenograms and the use of a radiopaque substance con- 
stitute indispensable aids in the detection of a pathologic state 
of the sphenoid sinus. In this paper, which is based on a total 
of 97 patients whose sphenoid sinuses were injected with such 
opaque media as iodochlorol, theridol, brominal, lipoiodine 
diagnostic and colloidal thorium dioxide, some common fea- 
tures of the normal anatomy and abnormal anatomical varia- 
tions of this sinus were pointed out. Such features as varia- 
tion in the size, shape and symmetry of the sinus, peculiari- 
ties of the intersinus septum, the presence of accessory septa 
and the presence of abnormal pneumatization into the neigh- 
boring structures were stressed. In our experience some 
degree of variation in the size and shape of the sphenoidal 
sinuses was the rule rather than the exception. The inter- 
sinus septum was found to deviate most markedly in the pos- 
terior half. The presence of accessory septa was noted in 
35 per cent of cases, and they were most commonly seen on 
the posterior, lateral or posterolateral walls and less com- 
monly on the roof of the sinus. Pneumatization of the great 
wings of the sphenoidal and basilar portion of the occipital 
bone occurred in 19.5 per cent and 38.1 per cent of cases, 
respectively. Unilateral erosion of the pterygoid process was 
seen in 25.7 per cent of cases, with bilateral erosion being a 
less common finding in 3 per cent of cases. Close proximity 
of the sphenoid sinus to the optic canal was seen in 18.4 per 
cent of cases, but in only three cases was pneumatization in 
this area extensive. The largest sinus of one side contained 
15 ec., whereas the smallest sinus held only a few drops of 
opaque medium. The total content for both sinuses in the 
former was 25cc. 


Some attempt was made to show how the internal struc- 
ture of the adult sphenoid sinus is influenced by the embryo- 
logical development of the sinus. In this discussion we made 
no claim to originality but simply expressed the conflicting 
opinions of such authorities as Toldt, Cope, Congdon and 
Van Gilse. 


An attempt was made to point out some of-the more essen- 
tial advantages and disadvantages of the X-ray views most 
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frequently employed in making Roentgenograms of this 
region. The Hirtz position was considered to give the most 
important information of this area from a surgical stand- 
point, and the oblique view of Rhese was found to be of 
unequaled value in determining the relationship of the sphe 
noid sinus to the optic canal. 

Attention was directed to certain limitations in the Gran- 
ger position, special emphasis being given to the fact that 
this position fails to give any idea as to the relative size and 
shape of the two sinuses and that it does not afford any idea 
as to the relation of the sinus to the posterior ethmoids. We 
laid particular stress on the fact that pus was lavaged from 
the sphenoids immediately after Roentgenograms were taken 
in the Granger position and later reported to be negative. 
More rarely, we saw a normal sphenoid sinus after lavage 
and injection of opaque medium when the increased width 
and density of the “G” line on the plain Roentgenogram indi- 
cated the presence of trouble within the sinus. 
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ESSENTIAL PROCEDURES IN THE DIAGNOSIS OF 
THE ABNORMALITIES OF HEARING, WITH 
SOME AUDIOMETRIC FINDINGS. 


Dr. EVAN S. CONNELL and DR. BARNARD C. TROWBRIDGE, 
Kansas City, Mo. 


With the present day advancement in the diagnosis and 
treatment of hearing deficiencies, there has occurred a stimu- 
lation of interest in the problems of the hard-of-hearing. The 
prevalence of defective hearing is being realized more and 
more. According to the United States Bureau of Education 
there are in this country about one-half million children who 
are in need of special educational guidance because of defec- 
tive hearing. Other sources':? place the number at a much 
higher level, listing between three to four million children 
with hearing difficulties. According to Wells* the prevalence 
of deafness is even greater in adults. Hearing defects persist- 
ing from childhood plus those acquired in later life account for 
this increase. Further evidence of the magnitude of hearing 
defects is shown by the fact that this physical defect is one 
of the commonest causes of rejection for army duty and dis- 
charge from military service. 


Of all the efforts made to alleviate deafness and its fre- 
quent psychological effects, the most important is its early 
detection. One must not wait until deafness supervenes before 
diagnosing and treating a hearing defect. In the majority of 
cases the progress of hearing defects can be arrested in their 
early stages. If serviceable hearing is to be preserved, detec- 
tion of any hearing loss must occur early in the course of the 
disease. Coates‘ states that the detection of incipient losses 
of hearing is of the utmost importance if restoration to nor- 
mal is to be obtained, or if progression to an incapacitating 
degree of deafness is to be avoided. Hence, one can readily 
appreciate the value and need of the newer diagnostic methods 
in revealing the presence of hearing deficiencies in their ear- 
lier stages. 


Up to the advent of the audiometer the methods used in 
testing for hearing defects were crude and inaccurate. The 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Nov. 1, 1940. 
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determination of the hearing acuity of a patient was at best a 
crude estimation. The variable factors pertaining to the old 
methods in testing for hearing deficiencies markedly influ- 
enced the results and often led to erroneous conclusions. 
Perhaps the most important of all was their inability to 
detect early and slight losses in hearing acuity. It is during 
these early stages that therapy can be of real value in pre- 
venting further damage to the hearing mechanism. Thus, the 
importance and necessity of utilizing the newer methods of 
determining hearing efficiency is appreciated. For the pres- 
ent it is well to remember that our services are much more 
valuable in the prevention of deafness than they are in our 
efforts at making the deaf hear again. 


Numerous methods have been devised to test hearing acu- 
ity. To run the gauntlet of all these when testing a patient 
would be impractical and time-consuming; furthermore, the 
haphazard selection of isolated tests in determining hearing 
efficiency would result in inaccurate findings. A more or less 
basic testing method from which one can consistently secure 
accurate results is essential. We routinely employ the follow- 
ing combination of procedures in testing for the abnormali- 
ties of hearing: 


1. Anamnesis. 


2. Otoscopy, pharyngoscopy and nasopharyngoscopy. 


3. Tuning fork tests: a. Weber; b. Rinne; c. Schwabach. 


/ 


4. Audiometry: a. Pure tone tests; b. speech tests; c. bone 
conduction tests (as indicated). 


This combination of procedures will give an accurate and 
complete picture of the condition of the hearing mechanism 
in the majority of cases. Occasionally, additional tuning fork 
tests are necessary for differential diagnosis. These should 
be used as the necessity arises. 


The value of detailed hearing tests lies mainly in enabling 
one to detect early defects. Often the patient is unaware of 
any hearing deficiency. These defects are usually slight or 
occur in the frequencies above the conversation range. 


The diagnostic procedures as outlined above will suffice in 
the majority of cases. A good history, as in all medical prob- 
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lems, is essential. A thorough examination of the ears, nose 
and throat is of vital importance. More and more, we realize 
the intimate pathological relationship between the ears and 
the nose and throat. Tuning fork tests, i.e., Weber, Rinne 
and the Schwabach, give one an idea as to the type of deaf- 
ness; however, one cannot make an intelligent analysis of the 
hearing condition from tuning fork tests alone. Audiometric 
study is absolutely essential to attain an accurate picture of 
the hearing condition. With tuning fork results supplement- 
ing audiometric findings, one is able definitely to ascertain 
the type of deafness. The audiometer enables us to make a 
qualitative and quantitative study of a hearing loss. Without 
this information, an accurate understanding of the hearing 
condition is not acquired. Audiometric findings often give 
one an idea as to the underlying cause of the hearing defect. 
It helps us to rule out mental and behavior problems in the 
school child who in reality is unable to hear what his teacher 
is saying. Accurate knowledge of a person’s hearing acuity 
is frequently necessary to determine his fitness for certain 
occupations. Our ability to prescribe and check the efficacy 
of hearing aids is made possible by audiometric study. Last, 
but not least, we are able to check and determine at intervals 
the value of our therapy in the treatment of a hearing defect. 
All of this information certainly has a definite value in han- 
dling the case of the hard-of-hearing patient. Failure to 
utilize the diagnostic armamentarium we now have deprives 
the patient of a fair analysis of his case. 


The introduction of the audiometer in 1925 as an aid in the 
diagnosis of hearing problems produced little enthusiasm 
among otolaryngologists. Experience with this instrument 
soon revealed that it was unsuited for practical use at that 
time. Technical imperfections involving the mechanism of 
the instrument had not been completely eliminated. Accurate 
results could not be obtained because of this interference. 
Probably this failure to live up to early expectations has 
caused the lack of interest in audiometry; however, 15 years 
of experimentation have produced a number of greatly 
improved and useful instruments. 


Yet, the value of the most exact instrument which mechan- 
ical skill and ingenuity have been able to devise is lost if skill 
and knowledge to apply it are lacking in the operation of the 
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instrument. To relegate the procedure of audiometric exami- 
nation to assistants and agencies who do not possess the nec- 
essary medical understanding of otologic problems is to invite 
inaccuracy in testing and interpretation. Furthermore, a con- 
tinued lack of personal interest by the otologist will eventually 
give rise to a group of so-called audiometrists who do not have 
the proper medical background intelligently to investigate and 
advise a patient concerning his hearing difficulty. 


In studying a case with a hearing deficiency, we are inter- 
ested in obtaining certain quantitative and qualitative data. 
By audiometric testing we can readily determine the amount 
of hearing loss in each ear. We also can tell just where in the 
frequency range this loss is most pronounced. This finding has 
a definite value in detecting the etiological basis of the hear- 
ing defect. In addition, it enables us intelligently to advise the 
patient as to the type of hearing aid best suited to his case. 
When the electric audiometer becomes more widely used by 
otologists we will learn more of its possibilities through their 
collective contributions. 


Through the routine use of the electric audiometer in cases 
with and without hearing complaints we have found that cer- 
tain underlying conditions consistently produce similar audio- 
metric patterns. It is our desire to present here a number of 
audiographs which illustrate these conditions that are respon- 
sible for the majority of hearing difficulties. It is not our 
purpose to enumerate all of the causes of conductive and 
perceptive deafness. We wish to point out only a few of the 
more frequent and important audiographic findings which we 
have encountered. No definite rule can be laid down for the 
interpretation of audiographs; however, as a working princi- 
ple it can be stated that frequency losses not exceeding 30 deb. 
up to the 1,024 frequency indicate damage to the conduc- 
tive mechanism, whereas losses above 1,024 and those 
excee“ing 30 deb. below 1,024 indicate damage to the percep- 
tiv “anism. 


‘diographic patterns in the various types of conduc- 

. deafness are quite similar. The frequency losses are most 
marked in the 128 to 1,024 range. Cases of purely conductive 
deafness rarely show over a 25 to 30 deb. loss in this fre- 
quency range. The defects are usually regular and do not 
show sudden or marked losses (see Fig. 1). Those cases 
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which have losses of 25 to 30 deb. or more in the 128 to 1,024 
range invariably show commensurate losses in the higher fre- 
quencies. Of course, these cases cannot be classified as a 
conductive type of deafness. In these cases damage to the 
perceptive mechanism has also occurred and this is of more 
concern than the changes in the conductive mechanism; how- 
ever, we have observed one type of obstructive deafness that 
does produce an entirely different audiograph. This type is, 
frequently seen in children who have an excessive amount of 
hyperplastic lymphoid tissue in the nasopharynx which par- 
tially obstructs the pharyngeal orifices of the Eustachian 
tubes. The audiogram in this condition shows an impaired 
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Fig. 1. Early auditory defects in conductive deafness. 


hearing for high tones, with relatively good hearing for low 
tones. According to S. J. Crowe and John W. Baylor,’ who 
originally described the condition, this does not necessarily 
imply an inner ear or nerve lesion, which one would naturally 
assume from the audiographic pattern. In a study of 200 
patients suffering from deafness, Sturm* found that 32 per 
cent owed their incurable disability to nasopharyngeal disease 
in childhood. 


In each of the six cases of conductive deafness il}: od 
here, the patient had a definite complaint of a hearin 
(see Fig. 1). 


Although the losses appear to be small, they actually inter- 
fered with the patients’ daily occupations. Small losses should 
not be regarded lightly. They are often the first warning of 
a progressive process which may eventually. incapacitate the 
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patient. In cases with small hearing deficiencies, the audio- 
metric examination should include a sweep-check. Fig. 2 


illustrates various other conditions which may produce con- 
ductive defects. 


We have encountered hearing defects of the perceptive 
type more frequently than those of the conductive type. Too 
much emphasis cannot be placed on the removal of the focal 

















Fig. 2. Conditions producing conductive defects. 


and systemic sources of infection in the perceptive types of 
deafness. Babbitt* states, “that known focal infection in the 
upper respiratory tract, as well as the gastrointestinal, gen- 
itourinary and the general lymphoid distribution, may pro- 
foundly affect both perceptive and conductive integrity in the 
acoustic tract is indisputable.” Perceptive hearing defects if 
detected early will respond favorably to therapy. We have 
found, on numerous occasions, cases with early perceptive 
changes in which the patient was unaware of any hearing 
loss. The involvement had occurred in the higher frequen- 
cies in the upper limits of and above the serviceable hearing 
range (see Cases 1 and 2 of Fig. 4). It may be that the phy- 
siological mechanism controlling the higher frequencies is 
more delicate and, hence, is more sensitive to toxic invasion. 
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We have found the following conditions to be responsible 
for the majority of cases with perceptive hearing defects: 
foci of infection: tonsils, adenoids, teeth, sinuses and gall 
bladder ; constitutional diseases: syphilis, arteriosclerosis and 
avitaminosis; acute infectious diseases: meningitis, measles, 
influenza, mumps and scarlet fever; and, diseases of the cen- 
tral nervous system: multiple sclerosis, brain tumor and 
encephalitis. Any one of these conditions can cause disturb- 
ances in the cochlear mechanism producing perceptive hearing 
defects. Oda* found that cochlear lesions consist of various 
degrees of atrophy of one or more of the following structures: 
nerve, organ of Corti, external sulcus cells and stria vascu- 
laris. Babbitt’ points out that central nervous system lues 
produces cochlear degeneration by cutting off blood supply 
rather than affecting the auditory nerve, which is not 
supposedly susceptible to the spirocheta pallida. Mosher’s’ 
experiments concerning the action of certain drugs on the 
cochlear mechanism showed that quinine, sodium salicylate 
and mapharsen produced congestion and hemorrhage of the 
vessels of the cochlea. It is Selfridge’s*® impression that the 
hearing defects of old age are the result of nerve degenera- 
tion arising from trophic disturbances. Mellanby" produced 
marked degenerative changes in the cochlear nerve, the cells 
of the spiral ganglion and their central and peripheral 
branches by feeding young dogs on diets of natural foodstuffs 
which were deficient in vitamin A. McCord, Teal and With- 
eridge’* state that the organ of Corti is especially vulnerable 
to damage by industrial noises and acute trauma from a sud- 
den loud noise in the ear. Thus, the differences in cochlear 
lesions which produce perceptive hearing defects depend upon 
the structures involved, the extent of involvement and the 
degree of secondary atrophy. Therapy should be governed 
accordingly. 


Perceptive defects resulting from a focus of infection form 
an audiographic pattern in which the defects are chiefly con- 
fined to the frequencies above 1,024 (see Fig. 3). 


The losses are frequently abrupt but tend to progress regu- 
larly. Regressions do occur but rarely are marked. A plateau- 
like or leveling-out formation in the audiographic pattern is 
often observed (see a — Fig. 3). 


Compare the audiographic patterns in Fig. 3 with those in 
Fig. 4. Defects due to syphilitic infection differ from those 
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of focal infection in that the sharp losses are very irregular. 
Regressions are common and often approach normal (see 
Fig. 4). 
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Fig. 3. Perceptive defects arising from focal infections. 
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Fig. 4. Early perceptive defects in syphilitic infection. 


In luetic infection the early losses are chiefly confined to 
the frequencies above 1,024; however, the average decibel loss 
for the frequencies 1,024 to 11,584 is usually less than that 
for the corresponding loss in focal infection. Testing for the 
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4,096 to 11,584 frequencies should not be neglected. While 
the loss of sound perception at these frequencies does not 
necessarily impair serviceable hearing, it does have a definite 
diagnostic value. Evidently, regressions as manifested by 
peak formations (see Figs. 3 and 4) in the audiographic 
curve indicate toxic invasion of the neuroacoustic mechanism. 
These regressions, however, gradually disappear the longer 
the focal and luetic sources of infection exist. The audio- 
graphic curve in the later stage shows a gradual and progres- 
sive depression in the higher frequencies, instead of the 
irregular pattern observed in the early stages of acoustic 
impairment. Foci of infection, lues and tuberculosis should 
be eliminated before investigating other etiological sources 
when the above audiographic patterns are encountered. 
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Fig. 5. Perceptive defects in presbycusis. 


Auditory losses in presbycusis occur mainly in the frequen- 
cies above 1,024. Kelley'* has pointed out that hearing for the 
frequencies up to 1,024 cycles remains practically normal 
with increasing age up to 70 years; however, at 50 years 
presbycusis is already apparent for frequencies at 2,048 and 
beyond. The higher the frequency the greater is the auditory 
loss. The auditory loss progresses directly with increasing 
age. Abrupt and irregular losses are rarely observed (see 
Fig. 5). 


The auditory loss in presbycusis is apparently the result 
of a trophic disturbance causing a gradual and progressive 
depression of the higher frequencies. 


The investigation of an auditory loss resulting from trauma 
is important from the medicolegal standpoint. Audiometric 
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study is of definite value in differential diagnosis and in deter- 
mining the amount of serviceable hearing loss due to trauma. 
The majority of traumatic cases show a unilateral hearing 
impairment. A bilateral hearing loss having similar audio- 
graphic patterns for both ears should make one consider the 
possibility of a hearing impairment existing before injury. 
Usually there is a disturbance of the kinetic-static mechan- 
ism with traumatic deafness. Hence, one should always sup- 
plement audiometric study with vestibular examination in 
these cases (see Fig. 6). Zacks'* states that every patient 
with injury to the head subjectively disturbed should be exam- 
ined neuro-otologically as soon after injury as possible and 
re-examined occasionally for approximately one year to 
determine the integrity of the kinetic-static aud auditory 
mechanism. 
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Fig. 6. Perceptive defect following a head injury. 


Perceptive defects occur in many other disturbances of the 
auditory and kinetic-static mechanism (see Fig. 7). Some of 
the defects are the result of inner ear damage, while others 
arise from a nerve lesion. Several of the disturbances cause 
only temporary perceptive defects. 


SUMMARY. 


The early detection of conductive and perceptive defects is 
of real value in enabling one to institute proper therapeutic 
measures early enough to preserve the viability of the hear- 
ing mechanism. In general, conductive defects are amenable 
to local therapy in the ears, nose and throat, whereas percep- 
tive defects require thorough systemic investigation to locate 
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the etiological agent before treatment can be instituted. The 
determination of the therapeutic procedures to utilize in the 
treatment of a hearing deficiency should be based on a thor- 
ough quantitative and qualitative analysis of the case. To 
evaluate the results of therapy in terms of immediate improve- 
ment is unfair. One should not expect sudden or rapid 
improvement. The reparative response to damage of the deli- 
cate hearing mechanism is usually slow. Diligent and patient 
supervision by the otologist is a vital requisite for a favorable 
outcome. 
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Fig. 7. Conditions producing perceptive hearing defects. 


A step forward in the alleviation of the problems of the 
hard-of-hearing patient will be accomplished when we realize 
that hearing defects can be detected early and in the majority 
of cases will respond favorably to properly directed therapy. 
In the interests of efficiency, as pointed out by Coates and 
Gordon,'* it will not do to wait until the disease has pro- 
gressed to the point where the patient is himself aware that 
hearing is diminishing. This may be long after irreparable 
damage has taken place, and, to make matters worse, many 
individuals when impaired hearing is first noticed will, 
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through inertia, fear, lack of time or opportunity, or for 
many other reasons, postpone their visit to the otologist, often 
hoping that the condition is but transitory. If there be any 
virtue in general periodic health examinations, then a regular 
periodic aural health examination, even after school age, 
would seem to be justified. 
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CYSTS OF THE TONSILLAR FOSSAE FOLLOWING 
TONSILLECTOMY.* 


Dr. ROBIN HARRIS, Jackson, Miss. 


On the lateral surfaces of the neck region of the early 
human fetus are several bar-like ridges called branchial 
arches. These arches run vertical to the long axis and are 
separated by intervening grooves. There are five such arches 
on each side, and each contains a cartilaginous core and an 
aortic vascular arch, which connects the central with the 
dorsal aorta. Each arch also has appropriate nerves, mus- 
cles, etc. The first arch is farthest upward and the largest. 
The branchial arches are separated by four branchial grooves 
and are of ectodermal origin. Subjacent to each branchial 
groove the entoderm of the pharynx bulges outward to form 
complementary pharyngeal pouches. Between the pharyngeal 
pouches and the adjacent branchial grooves there is only a 
thin membrane composed of ectoderm, entoderm and inter- 
vening mesoderm. Ventrally the two series of pharyngeal 
pouches are separated by a longitudinal groove, the ventral 
pharyngeal groove. 


As growth proceeds, the wall of tissue separating the 
branchial grooves and pharyngeal pouches becomes thinner, 
due to displacement of mesoderm, until ectoderm and ento- 
derm are in contact. At this stage, the membranes are so 
thin, openings between the primitive pharynx and the bran- 
chial clefts may take place. (Assuming this to be true, it 
can be easily seen how ectodermal tissue may be misplaced.) 
As further growth of the branchial arches occurs, the meso- 
derm again pushes between the two thin layers and differ- 
entiates to form the important structures of the neck. 


The first and second arches grow much more rapidly than 
the other three, and as a result, the third, fourth and fifth 
arches sink into a depression, the precervical sinus, as the 
first and second arches telescope over them. The precervical 
sinus is open externally for a time, but as the second arch 


*Read before the Southern Section of the American Laryngological, Rhino- 
logical and Otological Society at Nashville, Jan. 8, 1942 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, April 1, 1942. 
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grows downward this opening becomes a small duct, later to 
be obliterated as the second arch fuses with the thoracic wall. 


This closed space communicates with and encloses the sec- 
ond, third and fourth branchial clefts and may communicate 
with the primitive pharynx if one of the membranes between 
the branchial groove and the pharyngeal pouch has ruptured. 
Both the sinus and the branchial clefts are lined with cells 
of an epithelial character. With further growth, the connec- 
tions with the branchial clefts with the cervical sinus elon- 
gate into long branchial ducts; however, these ducts soon 
become obliterated. The ectodermal cells forming the walls 
disappear and by the fifth to sixth week all trace of these 
structures is lost. Any failure of these retrogressive proc- 
esses will leave cells of an epithelial character buried in the 


neck which may subsequently give rise to tumor, cyst or 
fistula formation. 


All of the branchial grooves are normally obliterated 


except the first and from its otocyst comes the external audi- 
tory canal. 


McKenty stated that: “If the development of vessels is nor- 
mal, a fistula of the second cleft must lie between the external 
and internal carotid arteries; third cleft, common carotid 
and vagus; fourth cleft bend around the subclavian on the 
right side and the arch of the aorta on the left side.” This 
is now considered a well established fact. 


Bailey designated four types of branchial cleft cysts. The 
first type is not far below the skin and lies at the anterior 
border of the sternomastoid muscle. The second type is 
deeper and lies on the great vessels. The third type passes 
between the external and internal carotids. This type may 
extend far upward from this point. The fourth type lies 


next to the pharynx. It is with this type that we are here 
concerned. 


All authors seem to agree that branchial cleft cysts may 
1. open only externally, 2. open both externally and internally, 
3. open only internally. We are concerned with the last. 


Malcolm and Benson laid down this dogma: “The site of 
the internal opening is at the tonsillar region when due to 
the second cleft. If the third or fourth pouch were respon- 
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sible, the internal openings should be at the pyriform fossa 
and the lower end of the pharynx.” 


There is very little in the literature concerning cysts of 
the tonsil fossa following tonsillectomy. Whether it be sali- 
vary gland cyst or branchial cleft cyst, Dr. J. C. Henthorne, 
the pathologist who made the examinations in all of my cases, 
explains these occurrences as cysts having been present all 
of the patient’s life. The cyst drained through a tonsil crypt 
and gave no symptoms on which a differential diagnosis from 
ordinary tonsil infection could be made. In 1920, Schuster 
wrote: “After removal of tonsils . . . recurrence of local and 
systemic symptoms due to fistulous tracts is a most interest- 
ing one. Such fistulas are, as a rule, the seat of a chronic 
infection from which . . . pus can be expressed. Slitting open 
such fistulas will not suffice to remove the difficulty.” He was 
probably dealing with some form of congenital cyst but a 
recent communication does not indicate that pathological 
examination was made. 


One object of this dissertation is to prove that it is not 
always a piece of tonsil left by the operator when recurrer 
inflammation comes in the tonsil bed following tonsillectomy. 


Case 1: H. S. A man of strong build and age 40 years. Large spongy 
tonsils were removed under local anesthesia. At operation I felt that 
the tonsils were clearly and thoroughly removed, but in about six weeks 
the patient was back with a dischargng area in the lower pole of the 
left tonsil fossa. He was told by his home physician that a piece of ton- 
sil had been left unremoved. I was much chagrined since the patient 
Was a wealthly lumberman and a lifelong friend who had up to this point 
believed me to be a good doctor. After the third attack of acute inflam- 
mation in the same spot, I admitted that the “piece of tonsil” must be 
removed. The pathological tissue went deeper and was harder to remove 
than any I have ever since seen. This aroused my suspicion, so I sent 
a generous portion to the laboratory. The diagnosis was “branchial cleft 
cyst.” There was no return of symptoms after six years of observation. 
Since this I have sent all “remains of tonsils” to a pathologist. 


Case 2: B. P., a young lady, returned two months following tonsillec- 
tomy, complaining that twice since her operation she had had pain, 
redness and swelling in the right tonsil fossa. I recommended removal of 
the offending area. After two additional attacks the cyst was removed 
and the following report rendered by Dr. Henthorne: “Mucous glands and 
cyst lined with squamous epithelium (branchial cleft cyst).” There has 
been no recurrence after two and one-half years. I have had seven cases 
proved by the pathologist to be branchial cleft cysts. 


Salivary gland cyst of the tonsil fossa, presenting itself as a trouble- 
maker only after tonsillectomy, and proved by pathological examination, 
has been encountered twice. 


Mrs. R. G., age 47 years, was first seen for thrombosis of the central 
vein of the retina. Later her physician sent her for tonsillectomy. The 
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tonsils were removed but the right side continued to give trouble by 
recurring attacks of inflammation. A clinical diagnosis of branchial cleft 
cyst was made and the cyst removed, only to have the following report 
from the pathologist: “Cystic mucous forming salivary gland tissue.” 


Conclusions: 1. Branchial cleft cysts and salivary gland tis- 
sue may be present beneath the tonsil, draining through a 
tonsil crypt, and its presence never suspected until removal 
of the tonsils has been accomplished. 


2. In recurrent infections of the tonsil bed following 
removal of the tonsil, one or the other of these anomalies 
should be suspected. 


964 North State Street. 





ERRATUM. 


In the paper, “Autopsy Studies of a Case of Tuberculous 
Peripharyngeal Abscess,” by Dr. Samuel Iglauer, published in 
THE LARYNGOSCOPE for May, 1942, the word “peripharyngeal” 
in the third line of the second paragraph and in the last line 
of the second paragraph under COMMENT should read “para- 
pharyngeal.” 








PRIMARY CARCINOMA OF THE EPIGLOTTIS. 
CASE REPORT.*+ 
Dr. DAVID IDE, New York. 


An extrinsic growth, as referable to the larynx, is one 
located on the epiglottis, the aryepiglottic folds, the aryte- 
noids, the pyriform sinuses and that part of the posterior 
laryngeal wall that forms the anterior wall of the hypo- 
pharynx.? 


The proportion of malignant to benign tumors of the 
larynx, as shown by statistics, is one to seven, but the fact 
that the former are more likely to be reported than the latter 
suggests that the proportion is incorrect, one in 20 probably 
would be a nearer ratio. About 95 per cent originate from 
the squamous epithelium. 


Primary malignant lesions of the epiglottis occur less com- 
monly among women than among men. They are also, as a 
rule, comparatively inactive and metastasize late. Figi* 
reports a case of carcinoma of the epiglottis forming a large 
fungating mass completely obscuring the larynx and produc- 
ing dysphagia and respiratory embarrassment. There was no 
involvement of the base of the epiglottis. 


Mayer‘ reports two cases of primary carcinoma of the epi- 
glottis. One of these, an early case, occurred in a man, age 
64 years, who complained of dysphagia. When first seen, the 
surface of the epiglottis appeared covered with a flaky mem- 
brane and a diagnosis of leucoplakia was made. Only six 
weeks later a mass with ulceration was seen. A biopsy study 
revealed the pathology of an epithelioma. A positive blood 
Wassermann was also present. The epiglottis was amputated 
surgically by Dr. Sidney Yankauer, assisted by Dr. Mayer. 


D. Bryson Delavan® reported a case of primary epithelioma 
of the epiglottis. This patient was age 62 years and showed 
a growth on the laryngeal surface. Following biopsy studies, 


*Read at the Lebanon Alumni Society Meeting, May 11, 1942. 

7From the Service of Dr. O. C. Risch, Welfare Hospital, New York. 
Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, May 22, 1942. . 
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Dr. Hajek, in Vienna, performed a partial resection of the 
epiglottis. 


Tucker® states that carcinoma of the epiglottis is an extrin- 
sic tumor of the larynx. When occurring on the lingual sur- 
face it is apt to metastasize early. His case of primary epi- 
thelioma was treated by total extirpation of the epiglottis by 
the transthyrohyoid approach. 
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Fig. 1. Epiglottis. Laryngeal surface showing nodular infiltration. 


Fig. 2. Epiglottis. Lingual surface showing ulceration and nodular infil- 
tration especially on left side. 

At the Mayo Clinic, inspired by the work done by Trotter, 
Figi’ made an intensive study of malignancy as encountered 
in the larynx. During a period between 1925 and 1934, nine 
years, 539 tumors of the larynx were seen. Twenty were 
supraglottic; most of these were located in the epiglottis. 
When on the dorsal surface, the growths were smooth and 
infiltrating with ulceration; when they occurred on the lin- 
gual surface, they were fungating and metastasis occurred 
early. No infiltration into the base of the epiglottis ever 
occurred. This perhaps accounts for the effectiveness of the 
treatment of this lesion. 
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Physiology of Larynx: The close association of the habits 
of thought and that of speech is so usual that other important 
functions of the larynx are entirely forgotten. As a matter 
of fact, phonation is phylogenetically late and articulate 
speech, as we understand it, is very late. For a large major- 
ity of the animal kingdom, including man, the fundamental 
function of the larynx is to prevent the entrance of anything 
but air into the air passages. 





Fig. 3. Showing epithelial pearl and tumor giant cell. 


The larynx in man has nine physiological functions; name- 
ly: 1. respiratory 2. circulatory; 3. fixation; 4. protective; 
5. deglutitory ; 6. tussive; 7. expectorative; 8. phonatory; and 
9. emotional. During the evolutionary progress a tenth func- 
tion has been eliminated in man, that of olfaction. In many 
of the lower animals, especially grazing animals, a large epi- 
glottis meets the soft palate and closes off the mouth so that 
air instead of escaping through the oral cavity is compelled 
to pass through the nose. In this manner the sense of smell 
is retained even though the mouth may be open. This acted 
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as a protective mechanism and permitted the grazing animal 
to detect enemies as well as unsuitable or dangerous foods. 


The advance of the upright posture, and increase in the 
range of vision and in intelligence, have decreased and even 
eliminated this function of olfaction and the epiglottis has 
“degenerated into a relatively useless part of the larynx.’ 


The epiglottis, although an intricate part, plays a mini- 
mum role in the numerous functions of the larynx. It does 





Fig. 4. Invasion of tumor cells into cartilage. 


not function by closing down like a lid. It participates as a 
section of the upper laryngeal orifice and also acts as a 
deflector to divide the bolus of food and help send it down 
into the pyriform sinuses. This latter function in deglutition 
has been proven unnecessary and is now obsolescent. 

Case Report: E. P., age 72 years, male, was admitted to the Welfare 
Hospital on Nov. 8, 1939. He was an old hemiplegic. On several occasions 
since 1928 the patient had suffered from fainting spells associated with 
weakness of his right upper and lower extremity. He contracted a gonor- 


rheal infection in 1900 but denied syphilis by name and symptoms. He 
was a chronic whisky drinker and smoked very moderately. 
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His family history and that of his early life were irrelevant. The 
Wassermann and Kline were negative. Sputum examination was nega- 
tive. X-ray of the chest was normal. For some time he had had some 
discomfort in his throat, never any severe pain. On Feb. 6, 1942, an 
otolaryngological examination revealed an ulcerated lesion on the lin- 
gual surface of the epiglottis, situated on the left side and not appar- 
ently involving the base. A biopsy was done on Feb. 10, 1942, and the 
report stated that lesion was an epithelioma. Direct laryngeal studies 
definitely localized the tumor to the left side of the lingual surface of 
the epiglottis—no other abnormality was seen in the larynx. There 
was no involvement of either the superficial or deep cervical glands. 


The question then to be decided upon was, What was the best method 
of eradicating this growth? The diathermy has been used especially by 





Fig. 5. High magnification showing tumor cells, their wild growth and 
their invasion of surrounding tissue. 


Figi. The scalpel also has been utilized by Mayer. Should the peroral or 
the transthyrohyoid route be used? Just what procedure was most suit- 
able and least jeopardizing to the life of the patient. I studied the prob- 
lem and proceeded as follows: 


Operation, Feb. 18, 1942: Both superior laryngeal nerves were blocked 
with 1 per cent novocaine solution. Under direct vision, using a Jackson 
laryngoscope, an indentation one-fourth inch deep was made on each 
side of the epiglottis with a diathermy knife. A twin-tubed tongue depres- 
sor was used to remove the vapor produced by the cautery. The tip of 
the epiglottis was held with a tenaculum and base slowly cut by means 
of a cold tonsil snare. Gentle pressure with a gauze sponge controlled 
the slight bleeding. 
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The patient was given nothing by mouth for the first 24 hours. A 
Levine tube was passed through the nose and feeding was accomplished 
in this manner. On the fifth postoperative day the tube was removed 
and feeding was begun by mouth. At this time an indirect laryngological 
examination showed a moderate slough at the base of the tongue. There 
was no edema. I advised that he be given some prophylactic X-ray ther- 
apy. On the tenth postoperative day he was having a soft diet. 


Pathological Report: The gross specimen consisted of an irregular 
mass of firm white tissue, 2.3 cm. x 2 cm. x 1 cm. in size, one aspect is 
smooth, the other ragged. 





Fig. 6. High power magnification showing typical tumor giant cells. 


The section of this tumor reveals a mass of tissue lined in part by a 
stratified squamous epithelium. This appears normal in areas. In other 
areas it is thickened and hyperplastic. In one area, the surface is ulcer- 
ated. Masses and columns of epithelial cells are seen infiltrating the 
adjacent tissues. The cells are darkly staining, vary considerably in 
size and are irregularly arranged in respect to each other. Mitotic 
figures are not infrequent and a number of typical epithelial “pearls” 
are noted. This neoplastic tissue is seen to invade a mass of cartilage 
situated beneath the epithelium. Large areas of necrosis and of poly- 
morphonuclear cell infiltration are present. The more viable tissue shows 
considerable lymphocytic infiltration. Diagnosis: Squamous cell carci- 
noma of the epiglottis. 


Daily examination by indirect examination of the larynx showed evi- 
dence that the stump was healing. At no time did the patient have any 
discomfort or any embarrassment in respiration. The peculiar feeling 
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as if there was something in his throat has definitely disappeared. He 
eats well and has no difficulty in swallowing. 

The Réle of Radiotherapy: Radiosensitivity plays an im- 
portant réle in radiotherapy of malignancies. Especially is 
this true of the tumor in question. At best, the apparent 
absence of early changes in laryngeal cartilage following 
irradiation should not be mistaken for lack of effect. Chon- 
donecrosis may occur within a few weeks to a year following 
irradiation of malignancy of the cartilage, especially if the 
cartilage has already been invaded by bacteria or cancer cells. 
Epitheliomas rich in keratin seem to be more resistant, while 
the application of external radiation to the larynx is usually 
unsuccessful in sterilizing the lesion without causing imme- 
diate or delayed radionecrosis.*° 


Levine," a radiotherapeutist, states that carcinoma of the 
tip of the epiglottis is best treated by endoscopic surgery, 
which then is followed by insertion of radon capillaries and 
subsequent external application of radium and Roentgen 
therapy. When the malignancy invades the base of the epi- 
glottis, however, the condition then becomes an advance 
extrinsic laryngeal carcinoma. In this case both surgery and 
radio therapy are of questionable value. 


Conclusions: A case of primary carcinoma of the epiglot- 
tis is presented. The absence of any severe or marked clinical 
symptoms was in evidence. Biopsy revealed the nature of 
the disease. A simple diathermy and wire snare method was 
used for resection of the epiglottis without any untoward 
effect. The simplicity of this method and the minimization 
of complications should encourage its use rather than the 
complicated transhyoid or lateral pharyngotomy route. 


tadiotherapy should be given following the surgical treat- 
ment. 
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LATERAL SINUS THROMBOSIS WITH CASE REPORTS. 
Dr. CHAS. D. BLASSINGAME, Memphis. 


The purpose of this paper is not to report a long series of 
cases of lateral sinus thrombosis but to cite enough case his- 
tories from my own practice to draw attention to a merito- 
rious procedure in the management of this condition, which, 
in my judgment, has not been sufficiently stressed in the 
literature of the subject. I do this with the awareness that 
both the traditions and the dramatics associated with the 
history of the management of lateral sinus thrombosis have 
made it difficult for orthodoxy to yield to rationalism. 


The classic operation of ligation of the internal jugular 
vein, as a means of controlling infection in lateral sinus throm- 
bosis, first performed by Zufal' in 1884, and further popu- 
larized by Horseley,? Ballance* and Lane,*‘ still has a host of 
devotees who resent the idea of any modification of the origi- 
nal principle of ligation. Among the number of men who 
have expressed strict adherence to the practice of ligation 
are Hartman,® Seydell,*, Gill,7 Friesner,* Jones,? Warren,’® 
Cowan," Dunn,'* Sutherland,"* Greenfield,'* Hubert,’> Evans** 
and Druss.’? The ideas of these men are built upon the 
assumption that, in the presence of a thrombophlebitis of the 
lateral sinus, ligation is the safest plan to prevent infection 
from entering the general circulation. 


There is another group of men whose experiences and 
observations have led them to believe that while in some cases 
ligation of the internal jugular may be necessary, it is rarely 
justified. In many cases it is definitely against good surgical 
judgment. The adherents of this school of thought are 
increasing and their publications on the subject are growing 
in volume and importance. 


Justification of nonligation is based upon certain observed 
phenomena which must be given due consideration. Meltzer’ 
states that the majority of the undesirable complications of 
lateral sinus thrombosis occur after ligation. Rott,?® Rich- 
ards,” Mygind,”: of Copenhagen, and Robbins* express the 
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belief that ligation does not influence the outcome if the sinus 
itself is opened. Ersner** and Myers** maintain that exten- 
sion of the infection from the lateral sinus is retrograde 
rather than downward and, for that reason, believe that liga- 
tion is superfluous. Stone** and Berger** reported five cases 
of primary thrombosis of the internal jugular vein in which 
it was determined that the extension of the thrombophlebitis 
was retrograde, producing lateral sinus thrombosis without 
mastoid involvement. Neilson?’ and Courville** state that the 
intracranial complications of otogenous thrombosis of the lat- 
eral sinus are usually due to venous obstruction or to retro- 
grade extension of infection into the afferent vessels and 
thence into the meninges or brain. Dixon,”* upon the basis 
of experimental work, states that extension of the thrombus 
is always retrograde, and that ligation is both unnecessary 
and illogical. I offer two cases from my own practice as illus- 


trative of the behavior of thrombophlebitic processes in large 
veins. 


The first case was that of a man, age 62 years. The process was in 
the anterior temporal vein. Following the extraction of a right lower 
molar, he developed a deep abscess in the submaxillary area of the same 
side and died. Autopsy revealed that thrombophlebitis involved the 
right temporal vein in a retrograde course throughout its length, from 
the primary focus. This vein was not involved and there was no throm- 
bus below the area where it passed through the submaxillary abscess, 
nor was there any involvement of the internal jugular vein into which 
it emptied. It was also found that the same retrograde thrombotic 
process had extended, by way of emissary veins, through the skull into 
the intracranial space. There was a generalized meningitis and cavern- 
ous sinus thrombosis involving only the right side. both of which had 
been diagnosed clinically before death. At the time I first saw the 
patient, 10 days following the onset of the submaxillary abscess, marked 
edema was noted over the right temporal area, corresponding to the 
distribution of the temporal vein and its tributaries of that side. The 
primary field of infection responded to treatment, but the general con- 
dition of the patient grew steadily worse. 


Comment: In retrospect, the sequence of events in this 
case are self-evident and require no further comment. 


The second case was that of a woman, age 50 years. The process 
was in the lateral sinus. While being treated in New York by a course 
of infrared applications for an acute trouble of the left ear, she col- 
lapsed in an elevator en route to the doctor’s office and remained uncon- 
scious for several hours. Soon after her collapse it was noticed that 
there was a profuse flow of pus from the left ear. Despite the gravity 
of her condition, she left by automobile on the following day for Mem- 
phis. I saw her in my office immediately upon her arrival. The date was 
March 22, 1937. The following morning I performed a mastoid opera- 
tion. The mastoid was found in a seriously infected condition. Necrosis 
had destroyed a small area of the lateral sinus plate. No special inves- 
tigation was made of the sinus wall. For one week following the opera- 
tion there was a gradual drop in the temperature. On the eighth day 
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the temperature suddenly rose to 104° F, During the first week a marked 
swelling appeared, which involved the lateral cervical area inferior to 
the left ear. Over this period the patient had persistently complained 
of great pain in the left side and back of the neck. The swelling became 
fluctuant. On March 30, an incision was made deep into the lateral 
cervical tissues, where a great quantity of pus was encountered. Rubber 
tubes were inserted for drainage. The patient’s condition did not improve 
following this operation and, on April 5, the mastoid wound was 
reopened. When it was uncovered, the lateral sinus was discovered to 
be entirely empty and collapsed. Bleeding was encountered upward only 
after going half-way to the torcular. No bleeding could be established 
from the jugular bulb. Rubber tubes were inserted in the free ends of 
the sinus. No improvement followed this operation and, on April 8, the 
internal jugular vein was ligated. Upon examination of the vein, no 
phlebitis or thrombus was found. The patient succumbed on April 15 
of intracranial complications and general sepsis. 

Comment: Reviewing the sequence of events in this case, 
it can be seen that there was a suppurating lateral sinus 
thrombosis at the time the patient was receiving the course 
of infrared applications. A spontaneous rupture of the lat- 
eral sinus, with the escape of pus through the middle ear, 
occurred at the time she collapsed and became unconscious in 
the elevator en route to the doctor. The infection in the neck 
was caused by retrograde thrombosis from the jugular bulb 
through one of the possible routes, namely, the anterior or 
posterior condyloid veins, the vertebral veins or the carotid 
plexus of veins. 


Observations of these two cases, added to the data which 
we have enumerated, casts an honest doubt upon the correct- 
ness of the honest opinions of those who, having been trained 
in the tradition of ligation, think this procedure alone will 
prevent the spread of infection from a thrombophlebitic proc- 
ess in the lateral sinus into the general circulation. 


The correctness of the principle involved in ligation should 
not be challenged unless a more rational procedure is offered. 
It seems to me that a more rational procedure is suggested 
from a consideration of the character and location of the 
thrombus itself. Upon this point Kopetsky* says, “thrombo- 
sis, per se, is a defensive mechanism, Nature’s effort to cir- 
cumscribe our infection entering the blood stream through 
the wall of the vein.” Boyd,™ quoted by Ersner and Myers, 
says, “the thrombus is beneficial, as the thrombotic process 
which occludes the vessel usually succeeds in keeping ahead 
of the liquefaction process which renders the clot so danger- 
ous, so that there may be a considerable area of liquefied clot 
in the vessel, a veritable abscess, which is, nevertheless, 
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securely shut off from the general circulation by the throm- 
bus.” Ersner** and Myers* say, “the basis of the thrombus 
formation is the response of the endothelial tissue of the vein 
to an irritant-mechanical, bacterial or toxic. Other factors 
operative are slowing of the circulation and deposition of 
fibrin. The protective element is the thrombus.” Welch* 
says, “one of the most interesting adaptive pathological proc- 
esses is the so-called organization of thrombi. The thrombus 
behaves as a foreign body. It is gradually disintegrated and 
absorbed, largely through the activity of phagocytes. The 
new tissue springs from the wall of the vessel, the tissue- 
forming cells being derived both from the endothelium and 
from other fixed cells in the wall. The result may be a solid 
fibrous plug; or a cavernous structure with blood spaces, or, 
by disappearance of the septa, a restoration of the lumen.” 


Similarity of the pathological aspects between lateral sinus 
thrombosis and abscesses in a general sense suggests that the 
same surgical procedures should be adapted to the manage- 
ment of the one as is universally practiced in the other, 
namely, provision for free drainage. 


Free drainage, as applied to an abscessed thrombus in the 
lateral sinus, implies adequate incision of the sinus wall, 
removal of obstructing detritus in the abscess cavity and 
maintaining an open egress for the disintegrating material. 
Complete removal of the clot is no more advisable than break- 
ing down the protecting wall of an abscess. The protective 
factor of the thrombus, if appreciated, will suggest the extent 
to which it may safely be removed. The application of this 
procedure to that part of the sinus in the sigmoid area 
becomes a rather simple procedure; however, when it is 


applied to the jugular bulb, some difficulty is encountered 
because of its position. 


Druss™ made histologic sections of the temporal bone in 
15 cases of proved thrombophlebitis of the sigmoid sinus and 
jugular bulb and found that the jugular bulb was involved 
in each case. The whirling and eddying motion of the blood 
as it passes through the jugular bulb constitutes one of the 
chief etiological factors in the production of thrombosis when 
there are present other factors, such as slowing of the blood 
stream and the presence of toxic substances. These factors 
are present in the bulb when there is a primary thrombo- 
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phlebitis in the sigmoid sinus. Thus it is to be expected that 
in a high percentage of lateral sinus thromboses, the manage- 
ment of the jugular bulb factors becomes the chief problem. 
My suggestion in this paper will be confined to cases of this 
type. The surgical requirements here are not different from 
the sigmoid sinus. There is a difference, however, in the 
drainage requirements. 


I have found that the best means of providing suitable 
drainage adapted to the jugular bulb is the insertion of one 
or two small, rigid rubber catheters, with two fenestra cut 
near the inserted end, allowing the external end to come out 
into the dressing space of the wound. This method suggested 
itself to me in the handling of deep neck abscesses where 
opposing surfaces of the incision offer resistance to the flow 
of pus. When rubber catheters are inserted, satisfactory 
drainage is secured. Rubber strips, or any kind of gauze, 
packed into this space offer barriers which pus cannot pene- 
trate. The rubber catheter removes all barriers to the escape 
of pus and disintegrated material immediately, as it is 
formed, and conforms to the requirements of the most funda- 
mental principle in surgery; that is, free drainage. To dilly- 
dally with jugular ligation and neglect this essential factor 
at the immediate seat of the pathologic focus is, to me, bad 
practice. 


Observation of the treatment described herein includes 
two of my own cases, and a case from the practice of Dr. W. 
Likely Simpson, which he has kindly allowed me to mention. 
While one would hardly draw fixed conclusions from such a 
small number of cases, yet the response to the treatment and 
the favorable adaptation of the indications have prompted me 
to offer the three for your consideration. 


The first case in this group was E. M., a boy, age 16 years. 
Upon operation, this patient had a disorganizing thrombus 
two inches in length, reaching into the bulb. After incising 
the sinus wall and aspirating the clot and pus until free 
bleeding was obtained from both ends, the upper end was 
collapsed and packed off. The bulbar end was packed with a 
cigarette drain placed in the lumen. When, at the end of 
24 hours. the packing was removed, no bleeding occurred. 
Instead of the cigarette drain being replaced in the lumen, a 
rigid rubber catheter tube was inserted into the bulbar space. 
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This method of drainage was continued and the patient made 
a rapid recovery. 


The second case in this group was that of a female, age 
27 years, operated upon Feb. 21, 1942. She gave a history of 
a foul, purulent discharge from the left ear for 15 years. 
Two weeks previous to operation, she became violently ill and 
was unconscious for one day. Following this, she had severe 
headache, nausea and vomiting. One week previous to opera- 
tion, she had a rigor, followed by high temperature of the 
septic type. A partial paralysis of the face developed. There 
was rigidity of the neck, with a spinal count of 79. 
A positive Tobey-Ayres test of the left jugular vein was 
obtained. Operation disclosed a necrotic thrombus involving 
the lateral sinus from the upper part of the sigmoid down 
into the jugular bulb. Emptying into the jugular bulb pos- 
teriorly was a large cerebellar abscess, two and one-fourth 
inches in diameter. The large amount of pus, occupying all 
the involved space, was gently removed by the use of a small 
metal suction tube. A small fenestrated rubber catheter was 
inserted so as to drain both the cerebellar abscess cavity and 
the jugular bulb. The wound was loosely packed with iodo- 
form gauze. The patient had an uneventful recovery. 


In Dr. Simpson’s case a partially organized thrombus filled 
the sigmoid and the jugular bulb. The abscessed part of 
the thrombus was in the bulbar portion. Following wide inci- 
sion of the sinus wall, only that part of the thrombus was 
removed which was necessary to allow drainage from the 
abscess cavity. The insertion of such a rubber drainage tube 
as I have described established favorable drainage conditions 
and with excellent results. 


SUMMARY AND CONCLUSIONS. 


It is pointed out that tradition has influenced the perpetua- 
tion of the practice of ligation under the assumption that 
ligation prevents infection from entering the general circu- 
lation. Two case reports are given and experiences and 
observations of other men are cited, showing that the spread 
of infection in a thrombosed vein is not always in the direc- 
tion of the blood flow. This casts doubt upon the expediency 
of ligation in lateral sinus thrombosis. 
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The jugular bulb is involved in a high percentage of lateral 
sinus thromboses. A method is suggested for providing favor- 
able drainage conditions for jugular bulb abscesses. 
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RESIDUAL HEARING.* 
Dr. C. STEWART NASH, Rochester, N. Y. 


For years | have been consoling the parents of deaf chil- 
dren by saying that they were fortunate in having a child 
with so much residual hearing, for in the development of that 
residuum the whole life of their child would be constructed. 
To the parents of children with no sound perception, I have 
also given reassurance that the child would speak and under- 
stand conversation and be an active member of society. In 
the fulfillment of these promises, the schools for the deaf 
have never let me down, but I feel that such confidence 
deserves analytical consideration. 

Our present study deals with the acoustically handi- 
capped children who possess some degree of residual hearing. 
Edmund P. Fowler, Sr., Samuel J. Crowe, C. C. Bunch, Wal- 
ter Hughson and Horace Newhart have been asked to express 


Group Hearing Lossin Better Ear Training Aids Required 
A 0 deb. — 20 deb. Favorable seat in a regular school. 
B 20 deb. — 40 deb. 
1. 20 deb. — 30 deb. 1. Favorable seat in a regular 
school. 
2. Sometimes lip-reading. 
2. 30 deb. — 40 deb. 1. Favorable seat in a regular 
school. 


2. Hearing aids. 
3. Speech correction. 
4. Special tutoring. 


Cc 40 deb. — 60 deb. 


1. 40 deb. — 50 deb. 1. All the aids in Class B. 
2. Partial attendance in a special 
class in a regular school. 


2. 50 deb. — 60 deb. 1. Full attendance in a special 
class in a regular school. 

2. Full attendance at a special day 
school for the acoustically handi- 
capped. 

3. Full attendance at a residential 
school for the deaf. 


D 60 deb. — 100 deb. 1. Full attendance in special 
classes in a regular school. 

. Full attendance at a residential 
school for the deaf. 


to 








*Read at the Seventy-fifth Annual Meeting of the American Otological 
Society, Inc., Atlantic City, May 28, 1942. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, June 22, 1942. 


577 








578 NASH: RESIDUAL HEARING. 


their understanding of the term “residual hearing,” and they 
agree (essentially) that residual hearing is the amount of 
hearing that remains after there is any degree of lasting 
impairment; in the more common use, however, it is the hear- 
ing of individuals with marked impairment and little or no 
understanding of speech. 


METHODS OF CLASSIFICATION. 

Dr. Clarence D. O’Connor, of the Lexington School for the 
Deaf, and Phyllis M. T. Kerridge, of London, have given us 
gross methods of classifying acoustically handicapped chil- 
dren. According to O’Connor, a child with residual hearing 
falls into one of four groups, each of which groups requires 
a special type of training. 


Kerridge classifies children with residual hearing as follows: 


Group Classification Training Aids Required 

A Hear conversational Favorable seat in a regular school. 
voice at 20 feet. 

B Hear conversational Attendance in a special class for 
voice at less than 20 the acoustically handicapped in a 
feet but more than 2 regular school. 
feet. 

Cc Hear conversational Full attendance in a school for the 
voice at 2 feet or deaf. 
less. 


COMPARISON OF HEARING LOSS AND TYPE OF SPEECH. 


The problems of deafness and speech are so intimately con- 
nected in the acoustically handicapped child that some con- 
sideration must be given to the parents’ questions, “Will my 
child talk?” and “How will he talk?” 


According to Kerridge, “Speech is an urgent necessity for 
the child’s normal psychological development as well as for 
his educational and social needs. Speech of the severely deaf, 
at its best, is understandable . . . but rarely, if ever, normal 
in sound. The abnormalities are of tone, accent and rhythm.” 


Comparing hearing loss and speech in deaf children, she 
tabulates as follows: 


Hearing Loss 


deb. to 30 deb. Natural speech. 
deb. to 50 deb. 


Type of Speech 


3¢ 


Natural or partially defective speech (with the 
youngest child only fair or poor). 

50 deb. to 90 deb. Fair or poor speech. 

90 deb. to 100 deb. Poor speech (not even the older children have 
good speech). 


= 
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ANALYSIS OF CHILDREN AT ROCHESTER SCHOOL FOR THE DEAF. 


A study of residual hearing would be incomplete without 
an analysis of a carefully observed group of deaf children. 
Such an analysis has been made at Rochester School for the 
Deaf, Miss Sarah Elliott and Miss Hattie Harrell of that 
school being responsible for the details of this study. 


In June, 1941, the total enrollment of the Rochester School 
for the Deaf was 218 pupils, of whom 54 per cent were boys 
and 46 per cent girls. These children were divided into four 
groups according to their hearing losses. 


Percentage 


of the 
Hearing Loss No. of Total 
Group Per Cent Decibel Loss 2 Pupils _ Enrollment 
I Oto 30% O0deb.— 40 dcb. 3 1.3% 
II 30 to 45% 40 deb. — 60 dcb. 16 7.3% 
Ill 45to 65% 60 deb. — 80 deb. 56 25.8% 
IV 65 to 100% 80 deb. — 120 deb. 143 65.6% 
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Graph Slide 1. M. S. is now 16 years old, and in third-year high school. 
She became deaf at 5 years of age and was unresponsive when she entered 
the school at 11 years. 


In three years Bell's intelligibility test for sentences gave these results: 
unaided, 40 per cent; aided and with speech readings, 100 per cent. 


Group I (hearing loss, 0 to 30 per cent) represents those 
who may or may not recognize their impairment and who 
rarely require instruction in a school for the deaf. 
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Group II (hearing loss, 30 to 45 per cent) represents those 
who have a definite handicap. As in all groups, much depends 
upon the character of the graph. If descending on high fre- 
quencies, there is difficulty in interpreting spoken language 
correctly, and the speech will be defective if the impairment 
is congenital. 


AUDIOGRAM OF Elizoateth Sonn het pat ar: 24, ¥/ Ko. 





GROUP II ° = = ee a ee 
-10 om 
AVERAGl swan OM: > 6 ‘ 
aaa ” 0 
. . 
REMARKS A : ~ 0 
aung keae. 3 w 
: - 2 %” 
437% R 35%: w 4 
: 2 Ww 0 
LW RINK & = 
Deak ecibel = ~ . 
4. a9 f 27S 10 seo 
Qrrerage 7 Leas: 110 no 
hangs : 120 120 
R47" Rye Lttittittrtiti dt 

RECORDER S. 4: ldvott FREQUENCY mM CYCLES PPR s8COMD 

a. 


AIR CONDUCTION BIGHT O LEFT x 
GONE CONDUCTION RIGHT] = LEFT 
COPTRNMT 1936 OT ©. 8 10, INC. FOmm ROpRys 
Prinves tr ".9.8 


FOR USE WITH GESTEAN ELECTRIC NO. ¢ TYPE AUDIOMETERS 


Graph Slide 2. E. F. is now 22 years old and has dropped out of school. 
She was born deaf, and did not enter school until nine years of age. With a 
descending graph she had difficulty with consonant sounds; she had a 
meagre vocabulary and imperfect speech. 
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Graph Slide 3. R. H. is now twenty years old, and was born deaf. He was 
in a regular school seven years, entering the Rochester School for the Deaf 
ut the age of 14 years, with an ascending graph; that is, a loss of low fre- 
quencies. He did not get the vowel sounds and developed baby talk. 
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Graph Slide 4. A. K. is now 19 years old and was partially deaf at 8 years. 
She entered the school at 15 years of age. With a horizontal graph her abil- 
ity auditorily to interpret spoken language and to speak correctly was 
greatly increased. This was because the speech sounds were not distorted 
by the amplification of the voice as in the ascending or descending graphs; 
however, this horizontal type feels the necessity of a hearing aid more than 
the others because there is no frequency approaching the normal range. 


Group III (hearing loss, 45 to 65 per cent) represents those 
who are wholly unable to interpret spoken language without 
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Graph Slide 5. E. T. is now 24 years old and was deaf at birth. She entered 
the Rochester School for the Deaf at 6 years of age. At that time she heard 
loud noises, but did not distinguish them and had no speech. With a 
descending curve she had difficulty with consonants, but her vocabulary 
increased so much that she might now be called only hard-of-hearing. 
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training, unless they acquired language before the onset of 
the deafness. 


(We have no ascending graphs in this group.) 
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Graph Slide 6. I. R. is now 26 years old. Partially deaf at birth, she 
entered the Rochester Schoo] for the Deaf at 16 years of age. She did not 
understand any language through hearing alone or with an aid. Within a 
short time she gained a large hearing vocabulary by using a hearing aid, or 
by speech within six inches of her ear. With a horizontal graph consonants 
and vowels were no problem. 
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Graph Slide 7. M. C. is now 17 years old, and in second year high school. 
She became deaf at five years. After one year in a regular school she came 
to the Rochester School for the Deaf at 7 years of age. With a descending 
curve and with only three low frequencies heard, she had no consonant 
perception and probably no vowel perception. Through an air conduction 
hearing aid she gets emphasis and rhythm and enjoys listening to a victrola. 
She talks and reads lips. 
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Group IV (hearing loss, 65 to 100 per cent): This is the 
largest group and although there are pupils having losses of 
65 to 80 per cent who have benefited by auricular hearing, 
the principal purpose in this group is to stimulate the sense 
of hearing sufficiently to acquire some vowel discrimination 
and recognize to a certain extent the pitch, rhythm, inflec- 
tion, phrasing and emphasis used in spoken language. 


(We have no ascending graphs in this group.) 
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Graph Slide 8 F. A. is now 18 years old and is in the second year high 
school. He became deaf at 8 years, and the deafness has progressed con- 
tinuously. Today he has practically no residual hearing, but enjoys a 
victrola. 


Five children were without sound perception in either ear 
on any frequency, and seven were without sound perception 
in one ear. 


Twenty-seven pupils, or 12.7 per cent, learned speech before 
the impairment set in; 53 per cent of the pupils were born 
deaf; in the primary department, four pupils in Groups III 
or IV have shown definite progressive deafness; and two 
pupils in the senior department who now have 100 per cent 
impairment had less previously. Of the total number of 
pupils, 36 per cent were definitely benefited educationally by 
hearing aids, and with very few exceptions all in Groups I, 
II and III are benefited. Even in Group IV the majority of 
pupils are helped in some way; however, very few are bene- 
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fited by bone conduction instruments as compared with air 
conduction instruments. 


In observing the relationship between intelligence and 
speech and between impairment and speech, Miss Elliott 
points out, “Good speech is not a necessary adjunct of intel- 
ligence. A few of our most intelligent pupils cannot speak 
intelligibly, although their speech organs are apparently nor- 
mal. . . . When speech is acquired by a person with partial 
hearing from birth or soon after, the amount of impairment 
on the different frequencies determines the amount of lan- 
guage acquired and the speech pattern used. For instance, 
high frequency deafness implies, usually, imperfect consonant 
sounds, especially in the final consonant sounds. The men- 
tality of the pupil is a great determining factor in the acqui- 
sition of both language and speech if there is a hearing loss 
of between 30 and 50 per cent.” 


THE ADVANTAGES OF RESIDUAL HEARING. 


Our particular interest lies not so much in the hearing that 
remains after any degree of lasting impairment as in the 
hearing of the individual with marked impairment and little 
or no understanding of speech. 


A parent brings to you a preschool child that does not talk. 
You must ask yourself these questions: 


1. Is the child deaf? 
2. Has he residual hearing? 
3. How much residual hearing does he have? 


4. Will he be able to attend a regular school or will he have 
to go to a school for the deaf? 


5. If he has to go to a school for the deaf, in what way and 
to what extent will the amount of his residual hearing give 
him an advantage over the child with no hearing at all? 


For the consolation of those parents whose children have 
no sound perception, may I repeat that their child will talk 
and be an active member of society. In this study, however, 
the question is: Does the presence of even a small amount of 
residual hearing give the child possessing it any advantage 
over the child with no hearing at all? 
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The experience of the following schools has been called 
upon to assist in the solution of the problem: 


The Rhode Island School for the Deaf — Providence. 


The Western Pennsylvania School for the Deaf — Pitts- 
burgh. 


The Pennsylvania School for the Deaf — Mt. Airy, Phila- 
delphia. 


The New York School for the Deaf — White Plains. 
The Lexington School for the Deaf — New York. 

The Clarke School for the Deaf — Northampton, Mass. 
The Rochester School for the Deaf — Rochester, N. Y. 


We present here some of the ideas of those competent to 
answer the question: How much residual hearing does a child 
need in order to have an advantage over a child with no hear- 
ing at all? Twelve replies have been recorded. 


Victor O. Skyrerc (New York School for the Deaf) quotes these opin- 
ions of members of his staff: 


“Residual hearing is an advantage to a pupil but not entirely his means 
of success. I have found some very bright pupils with no hearing and 
some very slow pupils with residual hearing. It all depends on the pupil.” 


“Unless a child has more than 45 per cent of residual hearing, it is of 
little benefit to him in his education.”’ 


“Children with residual hearing generally have inferior speech, and it 
has been my experience that the correction of inferior speech is harder 
than is the development of good speech in a deaf child.” 


“It is my opinion that a mentally normal child with 50 per cent residual 
hearing from birth may have considerable advantage over one with no 
hearing, providing he has careful training and help in his home. But any 
amount of heaing is valuable in that it gives a more pleasing voice.” 


“If a child has a hearing loss of over 70 per cent, his residual hearing 
is of little value as far as his education is concerned.” 


“The age at which usable hearing was lost and the family background 
and environment have, I think, fully as important a bearing on the situa- 
tion as the amount of residual hearing.” 


“It seems to me that 25 per cent or more of residual hearing for a 
child 8 years old is needed to have an advantage over a child born totally 
deaf.” 


F. C. Numsers, Jr. (The Western Pennsylvania School for the Deaf): 
“Every little bit of residual hearing a child has is an advantage. He may 
not be able to hear spoken language so that he can understand it, if he 
has a severe loss, but his speech should be improved by the cultivation 
of that degree of residual hearing. Dr. Max A. Goldstein once said that 
he would train the residual hearing of a child who had only 5 per cent 
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hearing. It seems to me at least those who have an 80 per cent hearing 


loss, providing they are bright and want to hear, should be in a hearing 
aid group.” 


MARJORIE ANDREWS (Rhode Island School for the Deaf): “Any amount 
of residual hearing, however small, should receive training. There is a 
tendency to limit training to those children who have a usable amount of 
hearing. Just what percentage constitutes a ‘usable amount’ is difficult to 
say. ... Generally speaking, a usable amount of hearing implies a per- 
centage large enough to acquire a hearing vocabulary. Through training 
even a small amount of hearing, a child can be made conscious of the 
rhythmic pattern of speech which will help give his speech more conti- 
nuity and inflection. There have been cases where even a very deaf child 
has profited from the use of the hearing aid in a similar manner, by not- 
ing the rhythm of the impulses felt in the vibrations.” 


JAMES W. WILLIAMS (The Pennsylvania School for the Deaf): “The 
advantages of a child having residual hearing over a child who has no 
hearing at all are entirely problematical. They most certainly are influ- 
enced by intelligence, type of hearing loss, range of residual hearing, the 
age of onset of deafness, environment, previous educational opportunities 
and a host of other factors. Thus it is impossible to have any fixed 
criterion that will cover the matter in question, since every case must of 
necessity be considered individually.” 


CLARENCE D. O’Connor (Lexington School for the Deaf): “We feel that 
any deaf child who has as little as 25 per cent of his hearing left can 
make notable improvement in his speech patterns through the use of good 
hearing aid equipment. ... We do not imply that children with greater 
losses cannot also be given benefit through the use of hearing aids... . 
It is impossible to say what per cent of residual hearing is necessary 
before an acoustically handicapped child can use his residual hearing as 
a major medium of interpreting spoken language. . . . Unexpected skill 
in discrimination through the ear is often demonstrated. There are many 
factors that affect the power of discrimination: a. intelligence; b. age at 
onset of deafness; c. type of audiogram; and d. the emotional make-up 
and health of the child.” 


Lyp1A B. Kennepy (Rhode Island School for the Deaf): “The child 
should have sufficient residual hearing that he may hear the human voice 
and as a result of this, by the use of proper amplifying devices, he may 
be able to utilize in part the principle of imitation and acquire speech 
and language to some extent as the hearing child does.” 


Frank H. Reirer (The Clarke School for the Deaf) — Mr. Reiter classi- 
fies acoustically handicapped children in three groups: /. those who are 
profoundly deaf; 2. those who have enough residual hearing to perceive 
musical tones; and 3. those who have enough residual hearing to perceive 
words and connected language. He says: “We have no means of telling 
how much hearing a child should have to be placed in any of these 
groups. General ability is an important factor.” 


FRANCES B. Harpy (Rhode Island School for the Deaf): “It does not 
take a great deal of hearing to detect a fire siren or a policeman’s whistle. 
... The child who can hear such sounds is surprisingly more aware of 
and interested in common things than the totally deaf child to whom 
they are only difficult words. Only a slight amount of hearing makes the 
difference between the bewildered expression and the one of quick eager 
interest.” 


Dorotuy Gitt (Rhode Island School for the Deaf): “A child having as 


little as 20 per cent of hearing has an advantage over a totally deaf 
child.” 


BertHa M. Foss (Rhode Island School for the Deaf): “The value of 
even a little residual hearing cannot be overestimated. The percentage 
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of hearing necessary for a working basis might vary with the ability of 
the child to make use of what he had, as well as the power of the hear- 
ing aids used to step up the vibrations.” 


Bess Finn (Rhode Island School for the Deaf): “Other things (such 
as I Q’s, abilities and aptitudes) being equal, it is my belief that the 
amount of the child’s residual hearing is of value in his education in the 
ratio of its increasing amount... . Practically all the children with resid- 
ual hearing, within my knowledge, are more alert, more responsive and 
more normal because of it.” 


Evucenta T. WetsH (Rhode Island School for the Deaf): “We get bet- 
ter voice quality and more natural speech if the child has some usable 
hearing.” 


EDUCATIONAL MALADJUSTMENT — USE OF TERMS. 


Suppose you are consulted concerning a deaf child who 
obviously needs education in a school for the deaf, but whose 
parents refuse to accept your advice to that effect. What will 
happen to the child? 


Clarence O’Conor says: “1. The overzealous efforts to keep 
an acoustically handicapped child in a normal atmosphere 
have brought about educational retardation and emotional 
maladjustment to the point of being abnormal. 2. The group- 
ing of the acoustically handicapped children into two classes, 
a. the deaf, and b. the hard-of-hearing, has carried with it 
the implication that the hard-of-hearing should never be edu- 
cated in a school for the deaf but that the deaf must always 
be educated there. . . . Much better help can be rendered a 
child by regarding him as acoustically handicapped rather 
than deciding at the beginning that he is deaf or hard-of- 
hearing and prescribing alone on the basis of the one or the 
other.” 


CONCLUSIONS. 


1. Residual hearing is the amount of hearing that remains 
after there is a degree of lasting impairment, but in the more 
common use it is the hearing of individuals with marked 
impairment and little or no understanding of speech. 


2. Two methods of classifying acoustically handicapped 
children, based on the amount of hearing loss and the type of 
training required for that loss, have been presented. 


3. Kerridge’s table comparing hearing losses and associated 
types of speech has been reproduced. 
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4. An analytical study of the pupils at the Rochester School 
for the Deaf has been presented. Observations concerning 
ascending, descending and horizontal graphs have been made. 


5. Twelve teachers from the faculties of seven of the coun- 
try’s foremost schools for the deaf have answered the ques- 
tion: “How much residual hearing does a child need in order 
to have an advantage over the child with no hearing at all?” 
A summary of their replies is as follows: 


a. Children may be benefited by the use of residual hear- 
ing in one more of the following ways: 1. As a medium for 
interpreting spoken language, wholly or in part; 2. for 
acquiring new language through speech, and for speech cor- 
rection ; 3. for developing more intelligible and natural speech. 


b. The benefits derived from residual hearing depend not 
only upon the amount of impairment but upon several other 
factors also. Some of these may be the type of deafness, fre- 
quencies heard, intelligence, age at onset of deafness, emo- 
tional stability, health of child. 


c. All seem to agree that, taking the above factors into 
consideration, a child with as little as 20 or 25 per cent of 
residual hearing may “make notable improvement in his 
speech patterns,” and it is generally recognized that the 
smallest amount of residual hearing may be of some possible 
use. 
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IN MEMORIAM 


WILLIAM P. WHERRY, M.D., 
1880-1942. 


American otolaryngology lost one of its outstanding and 
most beloved practitioners in the passing of Dr. William P. 
Wherry, June 13, at his home in Omaha. He was 62 years old. 

Ill health for the past two years had curtailed his activities 
somewhat, and his passing, while not unexpected, was a severe 
shock to his many colleagues throughout the country. 

Dr. Wherry was perhaps best known for his services in the 
Academy of Ophthalmology and Otolaryngology, of which he 
was Secretary-Treasurer since 1926, and on the American 
Board of Otolaryngology, where he served as Secretary- 
Treasurer since 1927. 

His efficiency as an organizer and his excellent judgment 
of the literature of ophthalmology and otolaryngology were 
in a large part responsible for the successful meetings and 
excellent programs of the Academy. 

Despite the fact that the responsibility for these meetings 
was mainly his, he was never too busy to lend assistance or 
offer an encouraging word to the candidates for the Ameri- 
can Board of Otolaryngology, who always approach these 
examinations with trepidation. It was this spirit of self- 
sacrifice that endeared him not only to his older colleagues 
but to these young students as well. 

His Society affiliations were legion and many of these he 
served in official capacity. During his professional career, so 
crowded with service to others, he managed to contribute 
nearly 30 original articles to the literature of his specialty. 

Some years ago, Dr. Wherry became interested in stamp 
collecting and here, too, he evinced the same enthusiasm that 
marked his service in other fields. During 1905-1907 he was 
Treasurer of the American Philatelic Society, and his stamp 
collection today is widely known to American philatelists. 

Dr. Wherry is survived by his widow, Mrs. Eugenie Van 
Epp Wherry, to whom he was married in 1904, and three 
children, Mrs. Perdita L. Wherry Carr, Robert and Dr. Wal- 
ter J. Wherry. T. E. W. 
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HERBERT S. BIRKETT, M.D., 
1864-1942. 


With deep regret we announce the death of Brig.-Gen. Her- 
bert S. Birkett, who died at his home in Montreal, July 19, 
after an illness of a few months, at the age of 78 years. 


Gen. Birkett was born in Hamilton, Ontario, and educated 
in Englani and at McGill University, receiving his M.D. 
degree with the Holmes Gold Medal from the latter in 1886. 


One of Canada’s leading physicians, Gen. Birkett was Dean 
of the Faculty of Medicine at McGill University from 1914 
to 1924. He had served as Professor of Otolaryngology at 
the University from 1894 to 1932, becoming Emeritus Pro- 
fessor in the latter year. 


He served in various capacities in Montreal hospitals and 
was associated with numerous Canadian medical and surgical 
societies. In 1907 he was made Vice-President of the Section 
of Otolaryngology of the British Medical Association, and in 
1919 was named Honorary President of the Laryngological 
Congress at London. 


Gen. Birkett’s contact with his British confreres was 
actively continued through his almost annual visits to Lon- 
don, where he was held in highest esteem. 


Gen. Birkett organized and commanded the Third Canadian 
General Hospital (McGill University), British Expeditionary 
Force, in France during the first World War and was Assist- 
ant Director General of the Canadian Army Medical Service. 
Having been appointed principal medical officer of the Dis- 
trict of Montreal in 1906, resigning this commission four 
years later with the rank of Lieutenant-Colonel, he was made 
full Colonel in March, 1915, and during his war service was 
made Brigadier-General. 


He was well known in American otolaryngology, and in 
1907 became President of the American Laryngological Asso- 
ciation; he was President of the American Laryngological, 
Rhinological and Otological Society in 1918, and President of 
the American Otological Society in 1921. 


His pleasant relationship with his American colleagues 
was renewed frequently by his attendance at the meetings 
of the special societies, where his charming personality, his 
dignified bearing, his eminent medical qualifications and tact 
made him an honored and much beloved participant. He was 
a truly courteous gentleman. 


His contributions to medical literature were numerous. He 
was among the pioneers in this country to operate for cancer 
of the larynx and among the first to remove a foreign body 
from the bronchial passages with a bronchoscope. 


His widow, the former Margaret McNaughton, of Martin- 
town, Ontario, and a daughter, Miss Winnifred Birkett, of 


Montreal, survive. L. G. 





